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FOREWORD 


MINERALS YEARBOOK 1953 is published in three volumes to provide 
a more comprehensive review of mineral-industry activities than was 
possible when all data were bound in a single volume. The results of 
the decision to change from a one-volume to a three-volume publication 
with the MINERALS YEARBOOK 1952 have been gratifying because 
presentation of additional data has been possible with a format that 
permitted improvements in printing and binding. The MINERALS 
YEARBOOK will continue to record the year's progress and develop- 
ments, with enough historical background to give full significance to 
current activities. 

The three-volume YEARBOOK permits fuller coverage in all phases 
of the reports, but major expansion has been undertaken in the re- 
gional presentation (volume III) and in the review of technologic 
„ and problems in the commodity presentation (volumes 

an ). 

In the current three-volume presentation, volume I is composed of 
chapters on mineral commodities, both metals and nonmetals, but 
exclusive of the mineral fuels. Included also are a chapter reviewing 
these mineral industries, a statistical summary, and chapters on min- 
ing technology, metallurgical technology, trends in technology and 
operations, and employment and injuries. 

Volume II, which is devoted to the mineral fuels, consists of chapters 
on each mineral-fuel commodity, as well as chapters reviewing the 
industry as a whole, a statistical summary, and an employment and 
injury presentation. 

Volume III is comprised of chapters covering each of the 48 States, 
plus chapters on the Territory of Alaska, the Territory of Hawaii and 
island possessions in the Pacific Ocean, and the Commonwealth of 
Puerto Rico and island possessions in the Caribbean Sea, including 
the Canal Zone. Volume III also has a chapter recapitulating its 
statistics in summary form on a regional basis and another presenting 
employment and injury data regionally. 

The Bureau of Mines wishes to acknowledge again the cooperation 
of industry and of many Government groups in the preparation of 
the YEARBOOK. Among the latter, some of the State geological sur- 
veys and mining bureaus have been of much assistance, particularly 
with their help in gathering and preparing the material that appears 
principally in volume III. 

J. J. ForBEs, Director. 
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PART I. GENERAL REVIEWS 


Review of the Mineral-Fuel Industries 


in 1953 


By T. W. Hunter and H. J. Barton 


A 
GENERAL SUMMARY 


TOTAL new energy supply in the United States in 1953 in- 
creased more than 1 percent over 1952,to overcome the decline of the 
revious year. Although the percentage of the total contributed by 
coal and waterpower declined somewhat, these were offset by increases 
for crude petroleum and natural gas, as indicated in table 1. The pre- 
liminary figure of 39.2 quadrillion B.t.u. of total new energy supply in 
1953 was second only to the alltime high to date of 39.5 quadrillion 
B.t.u. in 1951. 
Resumption of the upward trend in overall energy supply that has 
prevailed generally since the end of World War 11 was consistent with 
the 5.4-percent rise in gross national product during the year—from 


TABLE 1.—Energy supplied by mineral fuels and waterpower in the United 
States, 1952-53 


(Trillion British thermal units ! 1] 


Change 
1952 Percent 1933 1 from 1952 


of tota] f total (percent) 
Pennsylvania anthracite— 1,031 2.7 786 2.0 —23. 8 
Bituminous coal and lignite........................- 12, 231 31. 5 11, 981 30. 6 —2.0 
ei e os dseiteis 13, 262 34.2 12, 767 32. 6 —3.7 
Crude petroleum: 
D. ⁵˙· AAA 13, 282 34.2 13, 671 34.9 +2. 9 
ne,, ß .................- 2, 041 5.3 5.6 +8. 8 
e A A 15, 323 39. 5 15, 891 40.5 +3. 7 
Natural gas (marketed production).................. 8, 614 22.2 9, 027 23.0 +4. 8 
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346.1 billion dollars in 1952 to 364.9 billion in 1953. Among contrib- 
uting factors was the heavily increased consumption of fuels at coke 
ovens and at electric power utilities. In the consumption of fuels for 
generating electric energy during the 10 years ended in 1953 oil in- 
creased 358 percent, natural gas 242 percent, and coal 52 percent. 

The production of bituminous coal declined 2 percent during the 
year to the figure of the mid-30's, and anthracite production dropped 
almost 24 percent to the lowest point since 1888. There was a corre- 
spondingly heavy decline in employment, and many mines were closed. 

The daily average production of crude petroleum during 1953 was 
2.9 percent greater than in 1952, continuing the long-term growth that 
has characterized the industry. Growth in the output of natural-gas 
liquids continued to exceed that for crude oil, and 1953 saw an increase 
of 6.8 percent. The 4.8-percent increase in marketed production of 
natural gas in 1953 was somewhat less than the rate of increase for 
several preceding years. 

During the year the industry drilled over 48,000 wells, of which 
25,762 were commercial oil producers, 3,806 gas wells, and the balance 
(almost 40 percent of the total), dry holes. This rate of success in 
drilling operations is comparable with that of recent years. 

Income originated in the crude-petroleum and natural-gas indus- 
tries continued to rise, in accordance with the trend for national 


TABLE 2.—-Salient statistics of the fuel industries in the United States, 1952-53 


Change 
from 1952 
(percent) 
Production: 
Bituminous lll million net tons. - 457.3 —2.0 
Crude petroleum. l. million bbl!..| 2,357.1 +2. 9 
Natural gas, marketed production. ................. billion cubic feet. .] 8, 396. 9 24.8 
An million net tons 30. 9 — 23. 9 
Value of production: 
Bituminous coal, f. o. b. mine or plant million dollars. 2, 247. 8 — 1. 8 
Crude petroleum, value of production at wolls ................. do ] 6,327.1 -F9.4 
Natural gas. value at well...................... l.l lll. cll. lll. do.... 772.5 +23. 6 
Anthracite, f. o. b. mine or plante do.... 299.1 —21.2 
Consumption (apparent): 
Bituminous dss y ññw˖ million net tons 426. 8 +1.9 
Crude petroleum, runs to stills million bbl..| 2,554.9 +4.7 
Natural cis. Elusr? billion cubic ft..| 7, 979. 3 +4.8 
REN EE million net tons 28.0 —20. 7 
Stocks. year end: 
Bituminous COL: weg Zeg et Eege e do. 85.3 +4.3 
Crude potroleum.............. .................... ; million bbl.. 274.4 +0. 9 
Natüra8l 28S EE A y aan Lene 
Anthracite... EE million net tons 2__ 4.2 —10.6 
Imports: 
Bituminous coll lc. lll... million net tons ?.. 0.2 —33.3 
Crude petroleum. d o ee: million bb1.4__ 236. 5 +12. 8 
Natural Zas cuen osa css eo oa Gaien billion cubic ft.*. . 9.2 +17.9 
Ahr e EE million net tons 3. . 031 +6. 9 
Exports: 
Bituminous CUAL ð do- 33. 8 — 29.0 
Crude petroleum............... . Lll lll lll lll l.ll... million bbl.3.. 19.9 — 25. 5 
Natoral AAA AA eR HORS eBAE billion cubic ft.“ . 24. 0 — 12.7 
Fc MP E —————— million net tons 5. 2.7 —41.3 
Fi mene 
ituminous coal, average number working daily...................... 293, 106 —12.6 
Crude petroleum and natural gas (annual average in thousands) 305. 1 : +5.0 
Anthracite (average number employed) :: 57, 862 —12.2 


1 Preliminary. 

3 Producers and estimated retail-dealer stocks only. 

3 U. 8. Department of Commerce. 

4 Bureau of Mines data. 

! Bureau of Labor Statistics, U. S. Department of Labor. 


REVIEW OF THE MINERAL-FUEL INDUSTRIES IN 1953 3 


income during the past 3 years. Income in the coal industries, how- 
ever, continued to decline, both in the absolute and as a percentage 
of the total national income. 

Spurred by the continuing search for methods of reducing costs, 
increasing efficiency in production and utilization, and stimulating 
new markets and new opportunities for economic progress, there were 
important advances during the year in research and other develop- 
ments pertaining to the respective mineral fuels. Included were 
increased mechanization of underground mining and coal preparation 
and a 52-percent increase in the production of coal by auger mining. 

The most marked changes in oil production were in the Rocky 
Mountain area, where 1953 output was 19 percent greater than in 
1952 compared with the 3-percent increase for the entire country, 
and in North Dakota and Nebraska, where production rose 172 per- 
cent. These sharp increases were attributable in part to the discovery 
and development of new fields but more particularly to completion 
of pipelines to carry the crude oils to refineries in the Chicago and 
St. Lous area. 

In drilling, two States—California and Louisiana—attained new 
deeper producing depths in 1953, and California established a national 
record of 17,892 feet. New records also were established for dry holes 
in California, New Mexico, and New York; the national record of 
21,482 feet was established in California. The average depth of all 
wells drilled reversed the long-term upward trend in 1953 and fell to 
4,069 feet in 1953, or 63 feet less than the 1952 average. 


TABLE 3.—Consumption of bituminous coal and lignite in the United States, 
1952-53, by major consumer groups 


[Thousand net tons] 


Electric Class 1 Coke Steel and Cement Other in- Retail 


Year utilities i 10 a | plants Biereg mills | dustrials |deliveries onum Total 
1952 103, 309 37, 962 97, 614 6, 820 8, 073 95, 863 68, 393 723418, 757 
1953. 112, 283 27, 735 112, 874 6, 207 8, 362 97, 437 61, 295 605 426, 798 


1 Federal Power Commission. 
3 Association of American Railroads. 
1 Bureau of Census, U. 8. Department of Commerce. 


TABLE 4.— Sales of fuel oils and natural gas in the United States, 1952-53, by 
major consumer groups 
[Fuel oils—thousand barrels, natural gas—million cubic feet] 


Smelters, 
Gas and Space 
mines Oil- 
Rail- electric > | heating | Mili- Miscel- 
roads | Vessels power Eon and tary ee laneous | Total 
plants factures cooking 
Distillate fuel oi]: | 
19522 68, 002 17, 213 8, 350 42,760 | 279,326 | 9,644 7,976 | 45, 939 | 479, 210 
1111 75, 246 | 16, 898 6, 825 42,384 | 283,100 | 9, 569 7,765 | 47,067 | 488, 844 
Residual fuel oil: i 
1952________..-- 40, 489 |110, 412 70, 497 | 158, 373 79,151 | 37, 185 54, 421 | 5,745 | 556, 273 
N 1953 28, 477 114, 324 85,352 | 166, 748 81, 824 | 30, 435 51, 243 | 6,326 | 564, 729 
atural gas: 
/// A, ACA 1 910, 117 |8, 455, 687 12, 137, 635 |........ 2, 020, 156 |........ 7,613,478 
W958 E A A 11, 034, 272 |8, 733, 405 |2, 216, 153 |........ 2, 029, 780 |........ 7,979,338 


1 Used at electric utility plants, includes gas other than natural; natural-gas component included under 
*" 8melters, mines, and manufactures.” 
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CONSUMPTION 


Although the production of bituminous coal declined during 1953, 
United States consumption increased 2 percent, the production drop 
having resulted primarily from a decrease in foreign shipments and 
a further drop in consumption by class 1 railroads. The latter con- 
tinued its downward trend as a result of the dieselization of lomo- 
motives. Also, there was a further substantial drop in retail coal 
deliveries. These were more than offset, however, by strong increases 
in coal consumption at electric power utilities and coke ovens, and 
ës p rens of the downward trend in “other industrials.” (See 
table 3. 

As the demand for industrial sizes of anthracite outruns supply, 
the continuing decline in anthracite consumption was due almost 
entirely to the loss of space-heating markets to competing fuels. 

Consistent with the steadily increasing demand for electric energy, 
fuel 5 by electric power utilities in 1953 increased as 
follows: Fuel oil, 22 percent; natural gas, 13 percent; and coal, 8 
percent. 

Indicative of the continuing shift in the pattern of energy utili- 
zation from coal to liquid and gaseous fuels, during the decade 1944-53 
the contribution of coal to the total annual energy supply decreased 
from 55.2 to 32.5 percent, while that of oil and natural gas increased 
from 28.7 to 40.6 percent and 11.9 to 23.0 percent, respectively. 
Waterpower remained relatively constant at approximately 4 percent. 

Declining coal consumption in the various areas of energy utili- 
zation resulted primarily from the increased use of residual fuel oil 
in industrial markets, of distillate oils in space heating and locomo- 
tive-fuel markets, and of natural gas in both industrial and space- 
heating markets. , 

Factory sales of mechanical stokers for burning coal decreased 
almost 28 percent during the year, while shipments of domestic oil 
burners, boiler-burner units, and furnace-burner units increased 15.6 
percent, according to data of the United States Department of 
Commerce. 

The gains of 2.0 percent in sales of distillate fuel oils and 1.5 percent 
for residual fuel for 1953 were quite modest relative to the increases 
in other recent years. Railroad use of distillate (diesel) fuel oil was 
the only item of this grade showing a substantial increase (10.7 
percent) but this was offset by a 29.7-percent decrease in railroad 
use of residual fuel, so that the total sales of fuel oils to railroads 
fell from 108 million barrels in 1952 to 104 million in 1953. Other 
changes for distillate fuel oils were relatively. small, except that sales 
to gas and electric power plants fell 18.3 percent. 

In addition to the sharp decrease in sales of residual fuel oil to 
railroads, military use of this product fell 18.2 percent in 1953, reflect- 
ing the lower rate of activity following cessation of hostilities in 
Korea. Sales to gas and electric power plants showed the sharpest 
increase—21.1 percent—demonstrating the availability of adequate 
supplies at attractive prices. Other changes in sales of residual fuel 
were relatively small, with increases prevailing. 

All uses of natural gas increased in 1953 over 1952; the sharpest 
rises were 13.6 percent for generation of electricity and 8.0 percent for 
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general industrial use. The overall increase of 4.8 percent compares 
with 2.0 percent for bituminous coal and lignite and 1.3 percent for 
distillate and residual fuel oils combined. 

Irrespective of the gains of oil and natural gas in the overall mineral- 
fuels market, which includes gasoline and other uses for which coal is 
not competitive, coal still is the largest supplier of energy in the 
United States for industrial purposes. 


EMPLOYMENT AND WORKING TIME 


The average number of employees in the bituminous-coal and 
anthracite industries declined 12.6 and 12.2 percent, respectively, in 
1953. The average daily working force in the bituminous-coal and 
lignite industry in 1953 totaled 293,106 men compared with 335,217 in 
1952. In the anthracite industry the decline was from 65,923 to 
57,802. Because of competitive pressures for continually advancing 
efficiency in coal production, it is significant that net tons mined per 
man-day in 1953 in the bituminous-coal and lignite industry was 8.17 
compared to 7.47 in 1952. Output per man-year increased from 
1,389 tons to 1,560. 

In the anthracite industry the output per man-day increased from 
3.06 tons in 1952 to 3.28 in 1953, owing principally to the increased 
percentage of strip production. Because fewer days were worked in 
1953, however, the net tons mined per man per year was 535 in 1953 
compared with 615 in 1952. 

Total employment in the petroleum industry during 1953 was 
1,673,200, about 5 percent more than in the preceding year. Of 
this total 305,100 were engaged in the production division, 236,300 in 
refining, 128,900 in transportation, 241,700 in wholesale distribution 
and 761,200 in retail distribution. 


TABLE 5.—Hours worked and gross earnings of production workers in the fuel 
industries, 1949-53 
[Bureau of Labor Statistics, U. S. Department of Labor] 


1949 1950 1953 

Bituminous coal: 

Average Weekly earnings $63.28 | $70.35 | $77.79 |1$78.09 | $85.31 

Average weekly hours.................-.. cL ............. 32.6 35.0 85.2| 134.1 84.4 

Beie hourly earnings $1.94 | $2.01 | $2.21 | $2.29 $2. 48 

Average weekly earnings $56.78 | $63.24 | $66.66 | $71,19 | $72.91 

Average weekly hours 30.2 32.1 30. 3 31.5 2.4 

Average hourly earnings.._........ .. . .. .. . .. ... c ......... $1.88 | $1.07 | $2.20 | $2.26 $2. 48 
Petroleum and natural gas (except contract services): 

Average weekly earnings $71.48 | $73.69 | $79.76 | $85.90 | $90.39 

Average weekly hours 40. 2 40.6 40.9 41.1 40.9 

Average hourly earnings $1.78 | $1.82 | $1.95 | $2.09 $2. 21 

1 Revised. 


Both hourly and weekly earnings in all fuel industries have increased 
steadily since 1949. The average weekly hours worked in 1953 in 
the bituminous-coal industry increased from 34.1 in 1952 to 34.4 in 
1953. For the anthracite industry the average weekly hours worked 
In 1953 was 29.4, the lowest for any of the years shown in table 5. 
In 1953 the bituminous-coal industry averaged 191 days of work as 
against 186 days in 1952. In the anthracite industry the average 
number of days worked declined from 201 to 163. 
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As wages influence the total production cost in the fuel industries, 
comparative wage increases granted by the respective branches of 
the fuel industries are significant. In 1953 the hourly earnings in 
the bituminous-coal industry increased 8.3 percent, in the anthracite 
industry 9.7 percent, and in petroleum and natural-gas production 
5.7 percent. In absolute figures, hourly earnings in anthracite and 
bituminous were $2.48 and in petroleum $2.21. However, because 
of the more regular work in petroleum, weekly earnings in this in- 
dustry were highest of the three—$90.39—followed by bituminous 
with $85.31 and anthracite with $72.91. 


FUEL PRICES 


Although the index of wholesale prices for all commodities decreased 
from 111.6 in 1952 to 110.1 in 1953 (see table 6), consistent with in- 
creased costs and value f. o. b. mines (from $4.90 to $4.92 in bituminous 
coal and $9.36 to $9.67 in anthracite), average coal prices for selected 
sizes rose during 1953. 

The average price at the well for all crude petroleum rose from 
$2.53 in 1952 to $2.68 in 1953 as 8 result of the general increase of 
about 25 cents per barrel during June of the latter year. This was 
the first general price increase since 1948 and reflected the rising costs 
of finding and producing crude oil. For natural gas the 1953 average 
price at the wells of 9.2 cents per thousand cubic feet was 1.4 cents 
higher than in 1952. The increase was the largest on record, showing 
the rising demand for natual gas to supply the many large transmission 
pipelines that have been built in recent years. 

'The index of wholesale prices for petroleum products in 1953 was 
112.7 percent of the 1947-49 base and 3.1 percent above the 1952 
level. The increase over the preceding year was considerably less 
than the 5.5 percent rise in crude-oil prices. 


TABLE 6.—Average monthly wholesale price indexes for fuels, 1948-53 
(1947—49 — 100) 


[Bureau of Labor Statistics, U. S. Department of Labor] 


Fuel 1948 1949 1950 1951 1952 1953 
Eeer 102.4 | 101.5 98.2 | 100.7 | 103.7 107.8 
Petroleum and petroleum products................... 111.7 | 100.1 103.7 | 110.5 | 109.3 112.7 
el AAA IS A A s 106.2 | 105.8 | 106.2 | 108.4 | 108.7 112.8 
Average index for all commodities..................... 104. 4 9.2 | 103.1 1148| 111.6 110.1 


Convenience, as well as price, is a significant factor in the competi- 
tion between and among the respective fuels. Another important 
factor that strongly influences fuels utilization is transportation cost. 
As compared with the relatively low cost of pipeline transmission of 
oil and natural gas, almost 80 percent of all bituminous coal is shipped 
via railroads—at rates in 1953 that added 68 percent to the coal cost 
f. o. b. mines. The average railroad freight-rate charge per net ton 
on bituminous coal and lignite in 1953 was $3.33, & decrease of 2 cents 
per ton from 1952. 
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TABLE 7.—Comparative fuel prices, 1952-53 


se 
om 
Fuel 1952 1953 1952 
(percent) 
Bituminous coal: 
Average wholesale prices, dollars per net ton: ! 
Prepared. EE 0. 67 6.73 +0. 9 
I st les 5.75 5. 79 +0.7 
e AAA ⁵ð ⁰⁰õydpd 4.72 4. 81 +1. 9 
Other average prices, dollars per net ton: 
Railroad fuel, f. o. b. f..... Ee as 4. 59 4. 77 ＋3. 9 
Ferse pries x ERE uA (3) 14. 99 
Cost of coal at merchant coke oven U k k n 9.85 | 10.01 +1.6 
Anthracite, average sales realization per net ton on Pennsylvania antbracite 
from breakers to points outside region, dollars: 
; A ue cu A A masus 13.49 | 13.77 +2. 1 
Peg A EE ee kee ome pO UR UM p MUN A SUN 10.16 | 10.43 42.7 
Buckwheat de a er 7.94 9. 33 4-17. 5 
Petroleum and petroleum products: f 
Crude petroleum, average price per barrel at ewell -. dollars..| 2.53 2. 68 +5. 9 
Gasoline, average dealers’ net price (excluding taxes) of gasoline in 50 U. 8. 
11111111; CEDERE cents per gallon *..| 15.27 | 15.95 +4.4 


ti 
Residual fuel oil: 
No. 6 fuel oil, average of high and low prices in Philadelphiía............ 
dollars per barrel (refinery) *..| 2 49 2.34 —6.0 
Bunker C, average price for all Gulf ports 


dollars per barrel (refinery) . 1. 76 1. 82 -F3.4 
Distillate, fuel oil: 
Gas oil, average of high and low prices at Philadelphia 
cents per gallon (refinery) *..| 9.6 10. 1 4-5.2 
No. 2 distillate, average for all Gulf ports 
cents per gallon (refinery) *. | 8.1 8.4 +3. 7 
Natural gas: 
Average U.S. value, at well cents per thousand cubic feet..| 7.8 9.2 +-17.9 
Average U. S. value, at points of consumption 
cents per thousand cubic feet..| 33.2 35.5 +6. 9 
Average wholesale price index for all commodities 1.___ ......... ............- 111.6 | 110.1 —1.3 


! Bureau of Labor Statistics, U. S. Department of Labor. 
? Interstate Commerce Commission. 

3 Comparable figure not available for 1952. 

4 The Texas Co. 

5 Platt's Oil Price Handbook. 


At the beginning of 1953 there were 170,423 miles of crude oil and 
petroleum product pipe lines and 156,640 miles of natural-gas field, 
gathering, and transmission lines. The increased mileage does not 
fully represent the growing importance of these facilities, for each . 
year sees larger pipe with greater carrying capacity installed. 


NATIONAL INCOME ORIGINATED, WAGES, AND SALARIES 


As compared to an increase of 4.8 percent in national income orig- 
inated during the year, income in the bituminous-coal and anthracite 
industries dropped 3.3 and 26.5 percent, respectively, below 1952. 
In the crude-petroleum and natural-gas industries income increased 
8.1 percent. 

Similarly, while total United States wages and salaries increased 
7.0 percent, wages and salaries in the bituminous-coal and anthracite 
industries dropped 3.7 and 18.3 percent, respectively, owing to the 
heavy drop in employment. In the crude-petroleum and natural-gas 
industries there was an increase of 6.7 percent. 


8 MINERALS YEARBOOK, 1953 


TABLE 8.—National income EE SS and salaries in fuel industries, 


[U. 8. Department of Commerce] 


National income originated: 
Re and other soft-coal mining ................................... 
Crude petroleum and natural gas. ....-----------------ceccceccccccc seco 


Wages and salaries: 
Bituminous- and other soft-coal mining 
thracite 


Total United States wages and salaries.................................- 
Total as a percent of total United States wages and salaries. ............. 


ENERGY FUELS IN INTERNATIONAL TRADE 


During the year exports of United States coal declined 30 percent. 
5 to Canada dropped over 2.4 million tons to continue the 
decline of the past few years, resulting largely from the increased 
availability of indigenous supplies of oil and natural gas. Similarly, 
increased coal production in most European countries during 1953, 
with other factors, resulted in a drop in coal exports to Europe of 
over 13 million tons. Consistent with economic resurgence abroad, 
however, it is anticipated that there will be a continuing export 
market for appreciable quantities of United States coal. 

The trends of recent years in the foreign trade of the United States 
in crude- petroleum and petroleum products continued during 1953. 
Imports of crude petroleum were up 12.9 percent to 236.5 million 
barrels while product imports, principally residual fuel oil, rose 1.5 
percent to 141.0 million barrels. Exports of crude oil dropped a 
|] to 19.9 million barrels, the lowest figure since 1928. The 

ownward trend in product exports was interrupted temporarily in 
1951 and 1952 as the United States was called upon to supply some of 
the market of the Abadan refinery that was shut down by the ex- 
propriation action of the Iranian Government. However, in 1953 the 
downward trend resumed and United States product exports were off 
about 4 percent as new refineries, principally in Western Europe, took 
up the slack left by the withdrawal of Abadan. 


WORLD REVIEW 
COAL 


The estimated world production of coal in 1953 (bituminous, an- 
thracite, and lignite) was 1,964 million metric tons, an increase of 29 
million tons over 1952. Most of the increased production is shown 
in the output of lignite. It is estimated that the most marked ad- 
vances occurred in the U. S. S. R. and Soviet-bloc countries. 
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Whereas production in the United States continued to decline in 
1953 because of lower consumption requirements and declining export 
demands, the total European coal production (including U. S. S. R. 
and its satellite countries) reached new high levels. Germany, Poland, 
and the U. S. S. R. had the largest share of the 1953 increases. France 
and the United Kingdom reported declines in coal output during the 
year. 

Western Europe.—A common market for coal was established on 
Febru 10, 1953, when the European Coal and Steel Community 
achieved operational existence. Member countries of this organiza- 
tion are the Netherlands, Belgium, France (including the Saar), West 
Germany, Luxembourg, and Italy. Customs duties and all other 
restrictions on the distribution and sale of coal throughout the Com- 
munity were abolished. The removal of restrictions resulted in a 
20-percent increase in intermember-country coal movements in 1953 
compared with 1952 and a reduction of approximately 10 million 
metric tons in imports, mostly from the United States. 

In 1953 production declined from 473.7 to 470.4 million metric tons 
compared with 1952, largely because of mine labor disputes in France. 

Coal imports from countries outside of the area, especially from the 
United States and Poland, fell sharply in recent years—35 million 
metric tons in 1951, 27.6 in 1952, and about 13.3 in 1953. Imports 
in 1952 and 1953 were only 5.7 and 2.8 percent, respectively, of the 
total coal consumption. 

Apparent consumption in Western Europe was 476.5 million metric 
tons in 1953—a decrease of 9.5 million tons from 1952. Approximately 
98 percent of the 1953 consumption requirements were met by in- 
digenous production. 


TABLE 9.—Trends in Western European coal productivity, 1951-53 1 


Number of workers | Output per man-shift 
Country underground (thou- underground (metric 
sand) tons) 


Great tan a 540.0 | 555.0 | 562.0 1. 632 1. 608 1. 615 
West Germans 310.0 322 0 | 333.3 1. 457 1. 475 1. 464 
Fl ³¹ . are ⁵ĩâ 8 204. 0 204. 0 200. 0 1. 298 1. 353 1.482 
Beige,, 8 115. 0 119. 0 118. 0 1. 054 1. 051 1. 070 
Netherlands... ocio eR E ida 28.0 30. 0 80 1 1. 725 1. 609 1. 670 
1 Economic Commission for Europe— United Nations. 
3 Including the Saar. 


Other Areas.—Coal output (including lignite) in the Far Eastern 
Pacific area, including Australia, New Zealand, and Communist China, 
amounted to about 128 million metric tons in 1953. A shortage of 
approximately 4 million tons in total requirements was indicated, 
however, mostly in coking and gas coal in Japan. All of this shortage 
was met largely by imports from the United States, with some smaller 
shipments from India and Indochina. 

the Union of South Africa and Southern Rhodesia coal produc- 
tion in 1953 increased nearly 1 million metric tons above the 1952 
output, but demands were not fully met, and export sales were re- 
846805—66—— 
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TABLE 10.—World production of mineral fuels 


[Coal—thousand metric tons, crude petroleum—thousand barrels, natural gas—million cubic meters] 


Country 1952 1953 
North America: 
Bituminous and anthracitʒü ꝓwꝛ 2... 2. ccc lc cll lll eee 472, 968 454, 360 
Ët NERO eae ie ee IT 8 4, 627 4, 420 
Total; es o a Pd 477, 595 458, 780 
Crüde petroleum EE 2, 449, 642 2, 535, 703 
EES 232, 033 (1) 
South America: 
Bituminous and anthracite. ... ...... ....... ccc. c LLL LL ll lll cles. 6, 037 5, 963 
Lignite:c s; 2 l A A ⁰⁰ km masa E 2 (1) (1) 
17) eet eon ³⁰A.w̃ E sanie Dau A es ES C de de 6, 037 5, 963 
Crude petroleuiti EE 745, 197 733, 986 
NAtUral EE 22, 064 (1) 
= E ———— ——— 
Europe: 3 8 
Bituminous and anthracit᷑e— ü ’ꝛwr 833, 611 845, 785 
Lignite ERAN ˙] . a IN A A a La a 407. 440 434, 406 
TOtal EE 1, 241, 051 1, 280, 191 
Crude eee ð EEN 423, 588 471, 023 
Natural SES. EE 1, 870 (1) 
Asia: 4 
Bituminous and anthracite ꝶꝶ²?ꝰu:uuuũ¶». ll llc c ccu ccc LL ll lll. llll.l- 143, 775 152, 795 
n . ⁊ p 3, 313 3. 419 
PJ EE 147, 088 156, 214 
Crude petroleum. ⁰ dd eni Ne 871, 234 1, 005, 288 
f ³˙¹Am ¹rͥ n ⁰·⁰ dd e tiyu aI Sisa 2, 282 (1) 
Africa: 
Bituminous and onthraclte „ 32, 314 33, 132 
Fl ⁰³ ˙ ; vy 8 (1) (1) 
11111171711. ⁰ ů A kt A aT sS Qua 32, 314 33, 132 
Crude Eet 17, 561 17, 903 
Natural £38. A Pala os hs na Du c E, 8 
Oceania: E 
Bituminous and anthracitekkkddd 20, 693 19, 595 
C6 A etic i eae s yy ß EECH 10, 152 10, 163 
dk DEE 30, 845 29, 758 
Crude pense”, r’ 8 1. 734 L 759 
( ·o· Ain ee cee ete DNO ³ðx—;ſ ⁰⁰ydtm d 8 
World total: 
Bituminous and anthracite. null „„ 1, 509, 398 1, 511, 630 
e EEN 425, 532 452, 408 
TJ E A a oia 1, 934, 930 1, 964, 038 
Crude petroleum- tl ð 4, 508. 956 4, 771, 662 
Natural LaS 22 it EE 258, 249 |...........- 


1 Not available. 

z Includes undetermined amounts of lignite. 

3 Includes U. 8. 8. R., Asiatic U. 8. S. R., and Sakhalin. 
4 Excludes Asiatic U. S. S. R. and Sakhalin. 


NoTE.—Data for natural gas are incomplete and include no estimate for U. S.S. R.,although that country 
produces substantial] quantities. 


stricted to protect internal requirements. Full production capacity 
could not be attained because of serious shortages in railroad-car 
supply and other transport facilities. 


PETROLEUM 


With few exceptions crude-oil output in all major producing coun- 
tries was greater in 1953 than in 1952, and new alltime records were 
established in most instances. Venezuela with production down 2.4 
percent in 1953 and Mexico with a reduction of 5.3 percent were the 
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notable exceptions to the general trend. The declines in these two 
countries are explained by the fact that during the latter half of 1951 
and in 1952 they were supplying markets that had been supplied by 
Iran before expropriation of the Anglo-Iranian Oil Co. in the former 
year, but in 1953 other Middle East countries raised their production 
to reclaim these markets for the area. This is demonstrated by the 
increase of 50 percent in Iraq's production to a figure of 210.7 million 
barrels and 15 percent in Kuwait's to 314.6 million barrels. Notable 
also was the 13-percent rise in the estimated production of Soviet 
Russia, continuing the upward trend of recent years. "Total world 
production rose 5.6 percent to 4.7 billion barrels. 

'The share of the United States in total world production of crude 
petroleum continued to fall to 49.7 percent in 1953 versus 50.9 percent 
in 1952. South America's share also fell to 15.4 percent compared 
with 16.6 percent, but the Middle East rose to 22.6 percent from 19.9 
percent. 


Statistical Summary of Mineral-Fuels 


Production 
GENERAL SUMMARY 


By Thelma K. Stewart 
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ABLES in this chapter summarize mineral-fuels production in the 
continental United States, defined as the 48 States and the District 
of Columbia, by individual fuels, both in terms of quantity and 
value of production. The total value of all mineral production, 
including mineral fuels, is also shown to provide an integrated sum- 
mary of the mineral industries during 1953. For a detailed summary 
of all minerals other than fuels see volume I of the Minerals Yearbook. 

The value of all mineral production by States, is given in table 3. 

The stage of measurement of production used in this chapter is, 
generally speaking, “mine output," a term referring to minerals in 
the form in which they &re extracted from the ground; however, 
Statistics for some commodities included, for practical reasons, are 
measured at some other stage of processing. For example, bituminous- 
coal production includes all marketable production, excluding washery 
and other refuse, while anthracite production is measured at the 
sizing and cleaning stage. 

Crude petroleum is measured at the time it is removed from the 
producing property, and natural-gas liquids are measured in the form 
in which they are shipped from the natural-gasoline or cycle plants. 
For precise descriptions of the stage of measurement, see the individual 
commodity chapters. 

World production and the proportion of the total produced by the 
United States are given in table 4. 


TABLE 1.—Value of mineral production in continental United States, 1926-53 ! 
by mineral groups 


[Million dollars] 
All 
other Total 

1,940 5,311 1, 536 4, 198 
1, 823 4, 698 1, 879 5, 107 
1,818 4, 484 2, 055 5, 623 
1, 968 4, 908 1, 903 5, 931 
1, 480 3, 980 1, 736 6, 310 
958 2, 578 1, 662 6, 231 
540 2, 000 1, 972 7, 062 
637 2, 050 2, 422 9, 610 
797 2, 744 2,771 12, 273 
929 2, 942 2, 660 10, 580 
1,201 3, 606 23,173 311, 862 
* 1,467 4, 265 23,750 | 213,529 
1, 082 3, 518 23,777 3 13, 392 
1, 385 3, 808 4, 132 14, 381 


1 Data for 1925-46 are not strictly comparable with those for 1947-53, since for the earlier years the 
We E eg clay products have not been replaced by the value of raw clays used in such products. 
ev gure. 
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TOTAL MINERAL PRODUCTION "4 


BILLION DOLLARS 


1925 1930 1935 1940 1945 1950 1955 


Figure 1.— Value of mineral production in continental United States, 1925-53. 
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FicunE 2.— Value of mineral production in continental United States, 1950-53, by 
mineral groups and by mineral fuels, in percent. 
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TABLE 4.—Comparison of world and United States (including Alaska) production 
of principal fuels, 1952-53 


(Compiled under the supervision of Berenice B. Se of the Division of Foreign Activities, Bureau of 
es 


1953 


World | United States 


Thousand metric Percent 


1952 


World | United States 
Fuel 


Thousand metric | Percent 


tons of world tons of world 
Coal: 
Bituminous.......................... 1,362,600 | 420,771 30 
Fi. anana p ekaan AE 426, 000 2, 737 (1) A 
Pennsylvania anthracite............. 146, 400 36, 816 25 20 
Coke (excluding breeze): 
asbhouse e eee c.r... 2 34, 000 4 (1) (1) 
Oven and beehive................... 207, 000 61, 919 32 
Fuel briquets and packaged fuel 90, 000 2, 155 2 
N aural gas3...... million cubic meters..|* 260,000 | 226, 920 87 6 
J.... E A 54, 000 191 (1) 1) 
e (crude) . - thousand barrels. 4, 508, 956 |2, 289, 836 4 


1 Less than 1 percent. 

2 Includes low- and medium-temperature and gashouse coke. 

3 World total exclusive of U. 8. 8. R. 

4 Consumption estimated by the United Nations. 

5 Data not available. 

6 Final figure; supersedes preliminary figure given in commodity chapter. 


Employment and Injuries in the 
Fuel Industries 
By Seth T. Reese 


4e 


INTRODUCTION 


N THIS CHAPTER of the Minerals Yearbook the injury and 
related employment experience of the coal-mining, coking, and 
oil and gas industries for 1953 is outlined and discussed. Each 
industry is treated separately, and no attempt has been made to com- 
bine data to show overall experience for the fuel section of the mineral 
industries, inasmuch as the inherent accident hazards for each of 
the three sections are not comparable. The employment and 
injury records for the mineral industries as a whole are discussed in 


Volume III. 
COAL 


The general injury experience in the Nation's bituminous-coal, 
lignite, and anthracite mines in 1953 was the most favorable ever 
recorded in the statistical history of the industry. Not only was the 
number of deaths and nonfatal injuries lower than in any other pre- 
ceding year, but the rates at which those injuries occurred have never 
been equaled since complete data were originally collected in 1930. 

The 460 fatal injuries in 1953 were 88 fewer than in 1952 and repre- 
sented the lowest annual total since complete fatality statistics were 
first compiled. One major disaster (a single accident in which five or 
more men are killed) occurred in an lowa mine as the result of a coal- 
dust explosion. Five were killed in the explosion. The number of 
nonfatal injuries during 1953 is estimated to be 26, 275, or 13 percent 
less than in 1952. 

Based upon the estimated output of 483 million tons of anthracite 
and bituminous coal, the fatal rate per million tons was improved to 
0.95, the lowest annual rate in a statistical history extending back to 
1910. The nonfatal-injury rate per million tons likewise was improved 
sharply to 54.40 in 1953. The tentative frequency rate—49.09 in- 
juries (fatal and nonfatal) per million man-hours—was a 5-percent 
decrease from the 51.58 rate in 1952, the previous record low rate for 
the industry. Both the bituminous-coal and anthracite industries 
contributed to the record in 1953, as the frequency per million man- 
hours of the combined fatal and nonfatal rates in each industry fell to 
record low rates. 

The average number of men at work daily at coal mines declined 
13 percent to a total of 350,400 in 1953. The mines were active 199 
days, or 10 more than during the previous year, but this increased 
activity was not sufficient to offset the decreased number of men 
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TABLE 1.—Employment and injury a at coal mines in the United States, 


. | Frequency rates 
Average | Aver. iae end fin- per million 
men |289 Man-da man-hours 
Industry and year working tive work 
daily 1 | mine- 
days? 
Bituminous-coal mines: 3 
9 .. .. .. 409, 431 165 | 67,551,942 | 533, 165, 522 494 | 27, 548 0. 93 51.67 
000 TT 408, 623 185 | 75, 509,974 | 594, 835, 875 550 | 28, 890 . 92 47.73 
A 372, 138 201 | 74,897,966 | 590, 406, 393 684 | 28, 081 1.16 47.56 
1 osoicosisosin 338, 719 186 | 63,027,967 | 497, 914, 065 449 | 23,719 . 90 47.64 
19534___......_..... . 296, 100 203 | 60,161,000 | 473, 960, 000 396 | 21,820 .84 46. 04 
Anthracite mines 
10 8 75, 875 196 | 14, 888, 115 109, 310, 228 91 | 7,857 .83 71.88 
1050- A : 74, 616 211 | 15, 721, 460 | 116, 553, 682 93 | 8,874 . 80 76.14 
1 1 8 60, 767 207 | 14, 467,428 | 106, 841, 000 101 | 7,472 . 95 69. 94 
1 8 62, 610 207 | 12, 974, 567 95, 784, 245 99 | 6,355 1. 03 66. 35 
1953 J. 54, 300 174 | 9, 458, 000 70, 610, 000 64 | 4,455 . 91 63. 09 
Total coa] mines 
C 485, 306 170 | 82, 437, 057 475, 748 585 | 35, 405 . 91 55.11 
1950.-....--.........- 239 189 | 91, 231,434 | 711,389, 557 643 | 37, 264 . 90 52. 38 
19051111. 441, 905 202 | 89, 365, 394 „247, 785 | 35, 553 1.13 50. 99 
18 8 401, 329 189 | 76,002, 534 | 593, 698, 310 548 | 30, 074 . 92 50. 66 
1953 AA eese pour 199 | 69, 619, 000 570, 460 | 26, 275 .84 48. 25 


1 Average number of men at work each day mine was active. Because absenteeism and labor turnover 
are taken into consideration, this number is lower than number of men available for work, as measured by 
8 count of names on payroll. 
j K dé eras operating time of each mine is weighted by average number of workers in mine. 
u eS 0. 
4 Preliminary; based on an average of 80 percent coverage. 


employed; as a result, the aggregate hours of work at coal mines 
declined 8 percent from 1952. The average miner during 1953 
worked a 7.82-hour shift and accumulated a total of 1,554 hours of 
work, or 75 hours more than he did in 1952, owing primarily to the 
increased number of days worked; there was almost no change in the 
length of the shift in each year. 

Bituminous-Coal Mines.—The safety record of the bituminous- 
coal industry during 1953 was better than in any year since 1930, 
when complete injury data were first available. 'The tentative rate 
of 46.88 injuries (fatal and nonfatal) per million man-hours for the 
coal industry was 3 percent below the rate of 48.54, the previous low 
record rate. The 396 fatalities at bituminous-coal mines were 53 
fewer than in 1952 and were lower than in any other year in the sta- 
tistical history of the industry. The fatality rate of 0.84 was the best 
on record, and for the fourth time since such rates were compiled in 
1930 it was less than 1 per million man-hours of exposure. The 1953 
fatality rate represented an improvement of 7 percent over 1952. 
The more favorable fatality experience at bituminous-coal mines is 
shown by the rate of 0.87 fatal injuries per million tons, which set a 
new low annual record for the industry. The estimated total of 21,820 
nonfatal injuries was 8 percent lower than in 1952. The frequency 
rate for these nonfatal or lost-time injuries was 3 percent better than 
the previous year's rate and lower than in any year since 1930, when 
the data were first compiled. The frequency of occurrence of dis- 
abling injuries per million tons of coal mined also was improved to a 
rate of 48.17, the lowest on record. Of total fatalities at bituminous- 
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coal mines, 349 occurred in underground workings, 26 at surface works 
associated with underground mines, and 21 at strip-pit operations. 
The total of 349 killed in underground workings was 10 percent lower 
than the 389 in 1952. All major accident agencies involved in under- 
ground fatalities showed a lower number of deaths in 1953 except 
electrical accidents. The hazards of falls of roof, rib, or face were controlled 
slightly more effectively in 1953, as the total of 234 fatalities from this 
agency was only 5 less than in 1952. Underground haulage accidents 
killed 78 men in 1953, a sharp reduction from the 101 deaths from this 
agency during the previous year. Two more men were killed from 
accidents involving electricity than from the same source in 1952. 

Employment at bituminous-coal mines declined 13 porcen; to an 
average of 296,100 men working daily during 1953. However, due 
to an increase of 17 active mine days, the total man-hours worked 
fell only 5 percent. The average worker had a 7.88-hour shift, 
slightly less than his 7.90-hour shift the previous year, but the average 
workyear per man was 1,601 days, an increase of 131 hours over 
1952, due mainly to the increase in the number of days the mines 
were active. 

Anthracite Mines.—The injury experience at Pennsylvania anthra- 
cite mines improved over that in 1952 and was better than in any 
year since complete injury data were first available in 1930. The 
tentative frequency rate (fatal and nonfatal) was 64.00 injuries per 
million man-hours. A total of 64 fatalities occurred at anthracite 
mines, a reduction of 35 from 1952. No major disaster occurred in 
this section of the mining industry during the year. The fatality 
rate per million man-hours was reduced 12 percent from 1.03 in 1952 
to 0.91 in 1953. Although the latter rate was 14 percent higher than 
the previously low record rate of 0.80 established in 1950, it was the 
fifth time in the last 6 years that less than 1 man has been killed per 
million man-hours of worktime or time exposure to hazards. Based 
upon an estimated production of 30,023,000 tons of coal mined, the 
frequency rate of 2.13 fatal injuries per million tons in 1953 was 
also the lowest on record for the industry. A total of 4,455 nonfatal 
injuries occurred at rates of 63.09 per million man-hours of exposure 
and 148.39 per million tons of coal produced—each an improvement 
over its corresponding rate for 1952. 

At anthracite operations, 60 fatal injuries occurred in underground 
workings and 4 at surface works associated with deep mines. No 
one was killed at a stripping operation during the year—a notable 
achievement. The greatest saving in life came in haulage accidents. 
In 1952 this agency claimed 18 lives in the underground workings, 
whereas in 1953 only 2 men lost their lives from this cause. Falls of 
roof, face, or rib continued as the leading accident agency, taking 
a toll of 43 or 72 percent of all those killed in underground workings. 

The average number of men working daily at anthracite mines 
decreased from 62,610 to 54,300, or 13 percent. Due principally 
to a declining market, the mines were active an average of 174 days 
or 33 less than in 1952. Aggregate worktime in the industry declined 
26 percent to a total of 71 million man-hours. The average man- 
shift was 7.47 hours in 1953, and the average employee worked 1,300 
hours, 230 less than in 1952. 
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COKE 


The coke-manufacturing industry established a new safety record 
during 1953, as the combined injury rate (fatal and nonfatal) was 
lower than ever before reported. The total number of injuries, 
fatal and nonfatal, was the lowest for any year since 1939 and the 
sixth lowest annual total since complete records of the industry 
were first made available in 1916. From reports submitted on 27,301 
active coke ovens, the combined rates (fatal and nonfatal) were 6.69 
injuries per million man-hours of worktime and 5.14 per million net 
tons of the manufactured product. Each rate, a sharp improvement 
over its corresponding rate of 8.82 and 7.59 in 1952, was affected by a 
22-percent reduction in number of injuries, a 3-percent increase in 
man-hours of worktime, and a 15-percent increase in production. 


TABLE 2.—Employment and injury SE at coke plants in the United States, 
949- 


Frequency 


Number of 
A akapa Ge Se hens injuries 
men an-da an-hours 
Industry and year | working active | worke worked 
daily ! p 


days? Non- 
Fatal fatal 


—— — [234l—— 4 n I —— —— EN — n [| MM 


Byproduct ovens: 
1919... 2¹, 141 349 | 7,373, 58, 822, 239 7 581 0. 12 9. 88 
1950. ..-.------------ 20, 362 | 7,577,665 60, 593, 087 13 516 .21 8. 52 
TT 22, 058 8, 000, 833 64, 102, 990 9 533 .14 8.31 
1952222222; ne asa sz 21, 919 336 | 7,372,812 58, 643, 292 7 420 . 12 7.16 
1953_....... ! 21,011 362 | 7,598, 301 61, 096, 328 8 332 .13 5. 43 
Beehive ovens: 
19499. 3, 330 146 486, 497 3, 623, 5433 1322 36. 43 
195022... 22 Tl 2 8, 405 210 714, 470 5, 267, 918 1 264 .19 50.11 
lll .....-. 3, 657 833, 496 6, 087, 503 1 235 .16 38. 60 
¡dr ARMA 3, 322 170 566, 307 4, 159, 945 1 126 . 24 30. 29 
10 AA 2, 429 201 487, 233 3, 580, 299 93 |. „ 25. 98 
All ovens 
1949__.__...... 8 24, 471 . 11 11.42 
1950_......... .. soe 24, 347 21 11.84 
017 AAA 8 25, 715 . 14 10. 94 
o ras 25, 241 .13 8. 69 
. . ....- 23, .12 6.57 


t Average number of men at work each day oven was active. Because absenteeism and labor turnover 
are taken into consideration, this number is lower than the number of men available for work, as measured 
by a count of names on payroll. 

2 Average in which operating time of each plant is weighted by average number of workers in the plant. 


NOTE: All data are final. 


Although the average number of men at work daily in the industry 
declined 7 percent to an average of 23,440 in 1953, the coke plants 
were active 30 days more than in 1952. The average shift worked at 
beehive and byproduct coke ovens was 8.00 hours, slightly higher 
than the 7.91-hour shift in 1952. For the year, the average cokeworker 
accumulated 2,759 hours of worktime, or 271 hours (11 percent) more 
than in the previous year. 

Byproduct-Coke Plants.—At byproduct-coke plants, 8 persons were 
killed, and 332 were disabled for more than the remainder of the day 
on which they were injured. In number, this represents a reduction of 
88 (21 percent) under the total casualties reported during 1952. The 
overall injury experience at byproduct-coke plants in 1953 was the 
best recorded in a 38-year statistical history of the industry. The 
combined rate (fatal and nonfatal) of 5.56 injuries per million man- 
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hours was 24 percent lower than the 1952 rate of 7.28, and the rate of 
4.31 injuries per million tons of product produced was 31 percent lower 
than its corresponding rate in 1952. 

Although 124 fewer byproduct-coke ovens were active in 1953 and 
the average daily working force was reduced slightly, total worktime 
increased almost 2% million man-hours (4 percent), and production 
rose to nearly 79 million net tons (15 percent), the greatest annual 
output on record. The average employee at byproduct-coke plants 
worked an 8.04-hour shift compared with a 7.95-hour shift in 1952 
and accumulated a total of 2,908 hours or 233 more than during the 
preceding year. Byproduct-coke ovens were worked 26 more days 
than in 1952. 

Beehive-Coke Ovens.—Operators of 11,311 active beehive-coke 
ovens reported a fatality-free record and 93 nonfatal injuries in 1953 
for overall frequency rates of 25.98 injuries per million man-hours and 
17.46 injuries per million tons of manufactured product. Both rates 
were the lowest ever recorded in a 38-year statistical history of the 
industry and were 15 and 39 percent better than the respective rates 
of 30.53 and 28.42 in 1952. 

Beehive-coke ovens were operated at a lower capacity in 1953 
than in 1952, with an average daily employment of 2,429 men, a 
reduction of 27 percent. Due to this decrease in work force and 
regardless of the fact that the ovens were worked 31 more days, the 
total man-hours of worktime decreased 14 percent to slightly better 
than 3½ million. However, because of a sharp increase in produc- 
tivity—1.074 tons per man-hour in 1952 to 1.488 in 1953—the pro- 
duction from beehive-coke ovens rose 19 percent. The average em- 
ployee at beehive-coke ovens worked a 7.35-hour shift, the same as 
in 1952, but accumulated a total of 1,474 hours, or 222 more than in 
1952, mainly owing to the increase in number of days the ovens were 
operated. 


OIL AND GAS 


The overall injury-frequency rate (fatal and nonfatal) for 1953 in 
the oil and gas industry was the lowest in a 12-year statistical history. 
The record rate of 11.57 injuries per million man-hours was also 9 
percent better than in the preceding year. In all, 14,631 employees 
in the industry were fatally or nonfatally injured, a decrease of 984 
(6 percent) compared with the total number of casualties in 1952. 
Of the total number of injuries in 1953, 179 were fatalities and perma- 
nent total disabilities, 607 were permanent partial disabilities, and 
13,845 were temporary disabilities. The fatality-frequency rate 
increased in all departments, except in refining and marketing, whereas 
the nonfatal-injury rate decreased in all departments except production 
and pipeline (gas). The lowest combined frequency rate (fatal and non- 
fatal) was recorded for the refining department (6.59 per million man- 
hours) and the highest rate of 58.71 for drilling (the most hazardous 
department). The department showing the largest reduction in 
injury-frequency rate was exploration—from 20.09 in 1952 to 12.60 
in 1953, or 37 percent. 

Daily employment in the oil and gas industry increased almost 1% 
percent in 1953 to an average of 594,398 men who worked slightly 
more than 1% billion man-hours, the greatest volume since statistics 
were first collected by the Bureau of Mines in 1942 and a gain of 3 
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percent over 1952. The average employee worked 2,127 hours 
during the year, or 32 more than in 1952. 


TABLE 3.—Employment and injury experience in the oil and gas industry of the 
United States, 1949-53 


Number of injuries Frequency rates per 


million man-hours 


1 Fatal and permanent total injuries combined. 


CONCLUSION 


From the foregoing accounts of the 1953 injury experience in the coal- 
mining, beehive and byproduct coking, and the oil and gas industries, 
it may be concluded that the fuels industry enjoyed its best year, 
from the safety standpoint, since statistics on injuries in each section 
have been compiled by the Bureau of Mines. The: coal-mining 
industry, the coking industry, and the oil and gas industry each 
established new low overall injury-frequency rates, and the number of 
injuries, fatal and nonfatal, was approximately 5,000 fewer than was 
recorded in 1952, & commendable performance. 


PART Il. COMMODITY REVIEWS 
A. Coal and Related Products 


Coal—Bituminous and Lignite 
By W. H. Young, R. L. Anderson, and E M. Hall 


e 
GENERAL SUMMARY 
Trace in 1953. Production and lignite industry showed mixed 
tr 


ends in 1953. Production, exports, and average number of men 
working daily decreased, whereas consumption, average value per 
ton, and output per man per day increased. Asregards mechanization 
the percentages mechanically loaded and mechanically cleaned in- 
creased, while the ee rag cut by hand, shot from solid, and mined 
by stripping dropped slightly. 

Production.— The output of soft coal in 1953 was 457.3 million tons 
or 2 percent less than the 466.8 million tons produced in 1952. Smaller 
production in 1953 was largely the result of & sharp reduction in 
exports, as consumption in the United States increased slightly. 
Foreign demand, principally European, was off 29 percent, while 
domestic demand increased 2 percent. 

Production fluctuated less during 1953 than in many 1 There 
was only 8 slight seasonal variation in the spring,and the only major 
fluctuation resulted from the miners' vacation period of 10 days in 
midsummer. Man-days lost by strikes were the smallest since 1942. 
According to the Bureau of Labor Statistics, 413,000 man-days were 
lost from strikes in 1953 compared with 2.8 million in 1952. 

Trend of Employment.—The continued decrease in employment 
was due both to the drop in production and to the increased output 
per man per day in 1953 compared with 1952. The average number 
of men working daily at bituminous-coal and lignite mines decreased 
from 335,217 in 1952 to 293,106 in 1953. 

Index to Capacity.—As it is not possible for all mines to operate 
every working day in the year, a conservative figure of 280 days for 
calculating the potential capacity was suggested some years ago b 
the coal committee of the American Institute of Mining and Metal- 
lurgical Engineers. (See Minerals Yearbook, 1935, pp. 631-632.) 
The average output per day worked in 1953 was 2.4 million tons, 
which (if applied to 280 days) gives an annual potential output of 
670 million tons compared with the actual production of 457.3 million 
tons. 

Mechanization.— More coal was loaded mechanically at underground 
mines in the United States in 1953 than in 1952, and quantity 
increased from 76 percent of the total underground output in 1952 
to 80 percent in 1953. Sales of underground loading equipment, in 
terms of capacity, were 14 percent greater in 1953 than in 1952. 


$46800—00——8 25 
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Mechanical Cleaning.—The total capacity of mechanical-cleaning 
equipment sold for use at bituminous-coal mines in 1953 was estimated 
at 7,000 tons of cleaned coal per hour, a 20-percent decrease from the 
previous year. 

Consumption.—Total consumption of bituminous coal and lignite 
in the United States was 8.0 million tons or 2 percent more in 1953 
than in 1952. Five classes of consumers used more coal in 1953, 
while 4 classes of consumers used less than in 1952. 

Trends of Fuel Efficiency.— The electric public-utility power plants 
continued to chalk up a new record in fuel efficiency. Pounds of 
coal per kilowatt-hour dropped from 1.10 in 1952 to 1.06 in 1953. 
The trend in fuel efficiency since 1919 is shown in table 63. 

Competition With Oil and Gas.—Soft coal continued to meet serious 
competition from oil and gas. "The relative rate of growth of coal, 
petroleum, natural gas, and waterpower, 1899 to 1953, is shown 
graphically in figure 20. Asa percentage of total energy, bituminous 
coal and lignite represented the smallest proportion oL tota] energy 
in their history while both petroleum and natural gas represented a 
higher proportion than ever before. 

lectric-power utilities consumed 9 percent more bituminous coal, 
22 percent more fuel oil, and 14 percent more gas in 1953 than in 1952. 


TABLE 1.—Salient statistics of the bituminous-coal and lignite industry in the 
United States, 1952—53 


[All tonnage figures represent net tons of marketable coal and exclude washery and other refuse] 


Change from 
1952 1953 1952 
(percent) 
Fe EE 466, 840, 782 | 457, 290, 449 —2.0 
Consumption in the United States 418, 757,000 | 420, 798, 000 +1.9 
Stocks at end of year: 
Industrial consumers and retail yards 76, 745, 000 80, 614, 000 +5. 0 
Stocks on upper Lake docks. ss 5, 135, 398 4, 750, 546 —7.5 
Imports and exports: ! 
ue er AAA e O E ERES 262, 268 226, 900 — 13. 5 
l ³˙Ü¹¹ Auw y Ts sss 47, 643, 150 33, 760, 263 — 29. 1 
Price indicators (average per net ton): 
Average cost of railroad fuel purchased, f. o b. mines $4. 59 $4. 77 ＋3. 9 
Average cost of coking coal at merchant coke ovens. ...... $9. 85 $10. 01 +1. 6 
Average retail price: eee (3 314. 99 9 
Average railroad freight charge per net ton: $3. 35 —.6 
Average value f. o. b. mines. $4. 90 $4. 92 +.4 
Zë bile 1 eer hi 180 
obile loading machines 
Continuous mining machines 206 d 67 ) +19.9 
///Ä r lZ mn . 8 (4) 972222 2. 22 as 
!; O UI ĩͤ O LI we eM ee 8 11 ＋37. 5 
Shuttle ee A wie 428 437 +2.1 
Conveyors: 
MMO ee ere 67 58 —13.4 
Room or transſee rr 155 87 — 43.9 
Dc MSS quee FCU 76 49 —35. 5 
Method of mining: 
Hand- loaded underground................................ 87, 431, 370 71, 221, 990 —18. 5 
Mechanically loaded underground......................... 268, 993, 989 | 278, 328, 982 +3.5 
Mined at auger mines 1, 505, 667 2, 290, 908 4-52. 2 
Mined by strippi ggg 108, 909, 756 | 105, 448, 560 —3.2 
Mechanically cleanſseeꝶ h 227, 264,630 241, 758, 577 +6. 4 
Number of wiess 86 7, 275 6, 671 —8. 3 
Average number of days worked 186 191 +2. 7 
Average number of men working daily........................ 335, 217 293, 106 —12.6 
Production per man per d8y.---------------------------------- 7.47 8.17 +9.4 
Fuel-efficiency indicator: Pounds of coal per kilowatt-hour at 
electric power plants 5...................--.--.-------------- ].10 1. 06 —3.6 


1 U. S. Department of Commerce. 

1 Interstate Commerce Commission. 

3 Bureau of Labor Statistics, U. S. Department of Labor. Comparable figures not available for 1952. 
4 Data not available. 

Federal Power Commission. 
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Class I railroads decreased their consumption of coal 27 percent in 
1953 and their purchases of fuel oil and diesel fuel 5 percent during 
the same period. 

The manufacture of domestic coal-burning equipment is reflected 
in statistics published by the Bureau of Census. Factory sales of 
domestic stokers for paran. bituminous coal decreased from 8,572 
in 1952 to 6,801 in 1953. Shipments of domestic oil burners, boiler- 
burner units, and furnace-burner units increased from 744,619 (revised 
figure) in 1952 to 860,416 in 1953. 

Stocks.— The reserve supply of bituminous coal and lignite in the 
hands of industrial consumers and retail coalyards increased from 
76.7 million tons at the beginning of 1953 to 80.6 million tons at the 
end. The days’ supply of stocks increased from 58 to 64. Stocks on 
the upper Lake docks decreased 384,852 tons during the year. 


SCOPE OF REPORT 


As in previous years, these data include all coal produced in 
Alaska and in the United States except Pennsylvania anthracite. The 
production in Alaska is included in the total production of the 
United States. 

The statistics for 1953 are final and are based upon detailed annual 
reports of production and mine operation furnished by the producers. 

but & small percentage of the output was covered by the reports 
submitted. For the remaining output not directly reported, which 
consisted chiefly of that from small mines, it has been possible to 
obtain reasonably accurate data from the records of the various 
State mine departments, which have statutory authority to require 
such reports, or, in a few instances, from railroad carloadings. "Thus, 
the report represents complete coverage of all mines having an out- 
put of 1,000 tons a year or more. The report does not attempt to 
include many small mines that produce less than 1,000 tons a year. 
À special effort was made to collect production figures for these 
small mines in 1944. Although 1944 was & year of peak production, 
the total output of approximately 2,000 mines producing less than 
1,000 tons each annually was only 0.1 percent of total production 
in the United States. 

Throughout this chapter, “tons” refers to net short tons of 2,000 
pounds, except the world table, which is in metric tons of about 
2,205 pounds. 

The “base-period” year, for comparative purposes, is usually the 
first year that a statistical series was started. 
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THICKNESS OF BITUMINOUS-COAL AND LIGNITE SEAMS 


The overall operating efficiency in bituminous-coal mining is 
affected by many physical conditions, such as the thickness and 
character of the coal seam, the dip or pitch of the seam, the 
depth of cover, the character of the roof and overlying strata, and 
mine water. Of these, the thickness of the coal seam is one of the 
more important items in determining the results achieved. 

The Bureau of Mines has compiled and published detailed data 
on thickness of seam for coal mined in 1945? and 1950.“ An earlier 
study, based on data collected by the United States Coal Commis- 
sion, was made on thickness of seam in 1920.“ In the past 30 years 
the average seam thickness has not changed materially. The average 
thickness of all bituminous coal and lignite mined in 1920 was 63 
inches; in 1945, 65 inches; and in 1950, 63 inches. As thick seams 
have been exhausted in the older fields, other thick seams have been 
opened in the newer fields. 

Because of the importance of seam thickness in mining operations 
a summary of the data for 1950, the latest year available, is given 
here. 'The coal seam of moderate thickness presents the least min- 
ing difficulties. Any decided thinning limits production, decreases 
recovery, and therefore increases cost. Thickening of the seam in 
underground mining has the same effect; for, as the seam increases 
in thickness, it becomes necessary to maintain larger pillars, timber- 
ing becomes more difficult and finally impracticable, and roof control 
is almost impossible. The limited information available indicates 
that, for maximum recovery in underground bituminous-coal mines, 
the ideal seam thickness lies between 6 and 8 feet. 

The 1950 data included in the following tables were compiled 
from annual reports of production and mine operation submitted by 
bituminous-coal and lignite producers to the Bureau of Mines. Esti- 
mates were made for seam thickness not specified by the producer. 
en estimates did not materially affect the accuracy of the final 
results. 

Bituminous-coal and lignite is mined today from seams of exceed- 
ingly variable thickness—varying from less, than 2 feet to more than 
50 feet; however, a large majority of the mines produce coal from 
seams 3 to 6 feet thick. Table 3 presents the number of mines and 
production in 1950, classified by thickness. Figures are also shown 
separately for underground and strip mines. Coal near the surface 
in relatively thin seams that are not suited to undergound mining 
frequently can be recovered by stripping. In 1950, 17 percent of 
strip production came from seams of less than 3 feet in thickness 
whereas only 5 percent of the underground production came from 
seams less than 3 feet thick. 

The average thickness of seam mined varied widely in the different 
States, ranging from 19.2 feet in Wyoming to 1.5 in Georgia. Figure 
1 shows the percentage of bituminous-coal produced, by thickness of 
seam mined, in the 10 largest coal-producing States and the United 

3 Young, W. H. and Anderson, R. L., Thickness of 1% Coal and Lignite Seams Mined in the 
United States in 1945: Bureau of Mines Inf. Circ. 7442, 1947, 17 p 


oung, W. H. and Anderson, R. L., Thickness of 'Bitumindus Coal and Lignite Seams at All Mines, 
and Thickness of Overburden at Strip "Mines in the United States in 1950: Bureau of Mines Inf. Circ. 


7042, 1952, 18 pp. 
Warner, C. K., Plein, L. N., Dake, W. M., Anderson, R. L., Gallagher, J.J. e 
Schoenfeld, 4 Mechanization, E Employment, and oO per ar m Bituminous-Coal Min 

esearch Project. vo 
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States total in 1950. The States are arranged in order of the per- 
centage of output mined from seams less than 4 feet thick. Table 
4 gives details by States for strip and underground mines separately. 
Though there was considerable variation in thickness of seam at 
strip and underground mines, the strip mines generally operated in 
thinner seams. Strip mining was carried on in 11 States in coal 
seams having an average es of less than that in the deep mines 
in the same States. gem 11 States produced 70 percent of the 
total strip output in 1950. 


PERCENT 


KENTUCKY 


ALABAMA 


OHIO 


PENNSYLVANIA 


VIRGINIA 


WEST VIRGINIA 


INDIANA 


ILLINOIS 


UTAH 


WYOMING 


TOTAL U.S. 


LEGEND 


Lt AE IBS. ka un 
Oe E 
SA ru riis 


4 to 6ft 6 to 8 ft. Over 8 fi. 


Less than 4 ft 


Figure 1.—Percentage of bituminous coal and lignite produced in the 10 largest 
con producing States and total United States, 1950, by thickness of seams 
mined. 
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TABLE 3.—Number and production of bituminous-coal and lignite mines in the 
United States, 1950, classified by thickness of seams mined 


678 0.2 83 4.4 3,199 2.6 138 LN 3, 877 0.8 
17, 790 4.5 387 20. 7 17, 860 14.5) 1,291| 13. 7 35,659| 6.9 
108, 412| 27.6 607| 32.5| 31, 922 25.8| 4,567|  48.4/140,334| 27.2 
77, 471 19.7 311] 16.6 30, 987 25. 1 1, 583 186. 8 108, 458) 21.0 
58,990) 15.0 202 10. 8 16, 125 13.1 744 7.9| 75,115| 14.5 
63,080; 16.1 139 7.4| 13, 360 10.8 525 5.6 76, 440 14.8 
33, 504 8.5 43 2.3| 1,506 1.2 250 2.6| 35,010| 6.8 
32, 919 8.4 98 5.3| 8,499 6.9 831 3.5| 41,418| 8.0 
392, 844 100.0 1, 870 100.0,123,467, 100.0| 9,429) 100.0/516,311| 100.0 


TABLE 4.—Production and average thickness of seams mined at strip and under- 
pora bituminous-coal and lignite mines in the United States and Alaska, 1950, 

y States 
[Exclusive of mines producing less than 1,000 tons] 


tion 
(net tons) | mined | (net tons) | mined 
(feet) 

Alabama — ꝛ l 1, 038 3.3 | 12, 533, 772 4.1 | 14, 421, 810 4.0 
NA za ĩᷣͤ E S Suma 130, 737 8.2 281, 718 4.8 412, 465 4.3 
RT EE, ß 4, 446 5.5 4, 446 5.5 
Ain. . eser Rose 504, 946 5.7 2.5 | 1,169, 068 3.9 
California (lignite) .................. 0) ͤ K K AA C 
Colorado aᷣ—ñ—P !! w ! -. 406, 713 8. 3 7.4 | 1, 258, 500 7.5 
org ³ A 8 1. 5 18, 000 1.5 
E A SES 17, 612, 423 5.0 7.1 | 56, 290, 921 6.4 
dee A - 10, 739, 567 4.4 5.8 | 19,957, 029 5.0 
VV 202, 1. 28 2124.80 Lo 
Kentucky 13, 977, 643 5. 3 4.1 | 78, 495, 603 4.4 
Maryland 161, 054 4. 7 4.4 647, 923 4. 5 
Menn... 2. 5 11,500 2.5 
Missouri 2, 635, 424 3. 3 3.2 | 2, 963, 081 3.2 
— ——— r— (y — D. — — os—⁄ ———. —— | — 5 4 

Montana: 
Bituminou sss 1, 708, 149 23.0 5.7 | 2,468, 036 17.7 
A a OL (>) O A A CH A e 52, 130 16.6 
Total Montana................ 1,717,179 22.9 6.3 | 2,520, 166 17.6 
New Merle eee 5.3 726, 958 5.3 
orth Carolina.....................|]............|]..........] G) |.......-.. D E AO 
North Dakota (lignite).............. 2, 828, 056 9.4 16.7 | 3,260, 973 10. 4 
)) 86 22, 775, 193 3. 8 4.7 | 37,761, 091 4.2 
Oklahoma 1,727,174 2.1 3.6 | 2,678, 571 2.7 
ONGC A V ESA 7.5 1, 384 7.5 
Pennsylvania....................... 20, 420, 597 8.7 5.3 |105, 870,121 4.9 
Bouth Dakota (lignite).............. 94, 989 4.5 6.5 36, 200 4.6 
Tennessee 066 2.9 3.9 | 5,069,800 3.8 
Texas (lignite) .....................- 18,109 / DEE 18, 169 12.0 
A A O CEA 8 11.5 | 6,669, 896 11.5 
Virginia... ....... . .. eee 1, 565, 646 6.1 4.8 | 17,666, 647 4.9 
W Gen EE 70, 540 7.0 5.7 873, 989 5.8 
West Virginia...............--....-.. 12, 986, 154 5.5 5.1 |144, 115, 683 5.1 
ons , 458, 8 38.3 18.5 | 6,348, 249 19. 2 
Other States 11, 524 10.2 12.5 ` 26, 429 8.5 
Totál 2... Ol... 2 2... SQ: 123, 466, 564 6.4 |516, 311, 053 5.3 


Included under “Other States” to avoid disclosure. 
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DOMESTIC PRODUCTION 


The statistics in this report combine bituminous coal and lignite. 
Production figures for lignite are also shown separately in table 69. 

The production of bituminous coal and lignite has fluctuated widely 
from year to year; the chief causes have been market demand and 
strikes. Domestic market demand is influenced primarily by general 
industrial conditions, but in recent years exports have had considerable 
effect on total production. During the last two world wars there 
was a heavy demand for coal. Since 1930 production has fluctuated 
between a low of 310 million tons in 1932 to 631 million tons in 1947, 
the highest production on record. The long-term trend in production, 
particularly since 1920, has been very Been? influenced by the inroads 
of competitive fuels and energy, such as oil, gas, and water power. 
Strikes, as mentioned above, are also a factor. The record of average 
days lost per man on strike from 1899 to 1953 is shown in table 14. 
Man-days lost by strikes within the past 10 years have fluctuated 
from a low of less than one-half million in 1953 to over 19 million in 
1946. 

The trend of average production of bituminous-coal and lignite per 
working day in 1944-53 is illustrated in figures 2 and 5. Production, 
realization, capacity, and net income of bituminous-coal and lignite 
mines in 1905-53 are shown graphically in figure 3. 


3 E T 1 GR 
Production, daily average | | 


a int 
LS 


1944 1945 1946 1947 1948 1949 1950 1951 1952 


Fouss 2.—Trends of production, stocks, and prices of bituminous coal and li gnite 
in the United States, 1944-53. 
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TABLE 5.—Growth of the bituminous-coal and lignite-mining industry in the 
United States,! 1890-1953 


Value of production 3 Capacity Foreign trade 3 
Year | Woh || amar tig | Tua 
net tons or mines Exports Imports 
Average million po po: 
Total per ton ( tons) (net tons) (net tons) 

1890.............- 111, 302, 322 | $110, 420, 801 $0. 99 » 137 1, 272, 396 1, 047, 416 
1891.............. 117, 901, 238 117, 188, 400 . 09 4) 148 1, 651, 694 1, 181, 077 
1892. 126, 856, 567 125, 124, 381 . 99 4 162 1, 904, 556 1, 491, 800 
1889. 128, 385, 231 122, 751, 618 . 96 4 174 1, 986, 383 1, 24, 499 
1894.......------- 118, 820, 405 | 107, 653, 501 .91 (4) 196 2, 439, 720 1, 286, 268 
1895_.......... 8 135, 118, 193 115, 779, 771 . 86 2, 555 196 2, 659, 987 1, 411, 323 
1896. 137, 640, 276 114, 891, 515 . 83 2, 599 202 2, 515, 838 1, 393, 095 
1897.............. 147, 617, 519 119, 595, 224 .81 2, 454 213 2, 670, 157 1, 442, 534 
1898. ............. 166, 593, 623 | 132, 608, 713 . 80 2, 862 221 3, 004, 304 1, 426, 108 
1899.............. 193, 323, 187 167, 952, 104 .87 3, 245 230 3, 897, 994 1, 409, 838 
1900.............. 212, 316, 112 | 220, 930,313 1. 04 4) 255 6, 060, 688 1, 911, 925 
1901.............. 225, 828, 140 | 236, 422, 049 1. 05 d 281 6, 455, 085 2, 214, 507 
o 260, 216, 844 | 290, 858, 483 1. 12 4 316 6, 048, 777 2, 174, 393 
1930...........--- 282, 749,348 | 351,687, 933 L 24 4) 350 5, 835, 561 4, 043, 519 
1904_...........-- 278, 659, 689 | 305, 397, 001 1. 10 4, 650 386 7, 206, 879 2, 179, 882 
1905 315, 062, 785 | 334, 658, 294 1. 06 5, 060 417 7, 512, 723 1, 704, 810 
1906.......------- 342, 874, 867 | 381, 162, 115 1.11 4, 430 451 8, 014, 263 2, 039, 169 
3 394, 759, 112 | 451, 214, 842 1. 14 4, 550 473 9,869,812 | 1, 892, 653 
1908_..._.......-. 332, 573, 944 | 374, 135, 268 1.12 4, 730 482 11,071,152 2, 219, 243 
1909. ooo 379, 744, 257 | 405, 486, 777 1.07 5, 775 510 10, 101, 131 1, 375, 201 
1010... eene 417,111,142 | 469, 281, 719 1. 12 5,818 538 11, 663, 052 1, 819, 766 
I REX 405, 907, 050 | 451,375, 819 1.11 5, 887 538 13, 259, 791 1, 972, 555 
19121; nes suu 450, 104, 982 | 517, 983, 445 1.15 5,747 566 16, 475, 029 1, 456, 333 
191 478, 435, 297 565, 234, 952 1. 18 5, 776 577 18, 013, 073 1, 767, 656 
1914...... 5 „703, 970 493, 309, 244 1. 17 5, 592 608 | 17, 589, 562 1, 520, 962 
191 ed 442, 624, 426 | 502, 037, 688 1. 13 5, 502 610 18, 776, 640 1, 703, 785 
1916... iesus 502, 519, 682 | 665, 116, 077 1. 32 5, 726 . 613 1, 254, 6 1, 713, 837 
1111 issia 1, 790, 563 1, 249, 272, 837 2. 26 6, 939 636 23, 839, 558 1, 448, 453 
UA 579, 385, 820 |1, 491, 809, 940 2. 58 8, 319 650 22, 350, 730 1, 457, 073 
LL EE 465, 860, 058 |1, 160, 616, 013 2. 49 8, 994 669 20, 113, 1,011, 550 
1920. „ 568, 666, 2, 129, 933, 000 3.75 8, 921 725 38, 517, 084 1, 244, 990 
1921......-------- 415, 921, 950 |1, 199. 983, 600 2. 89 8, 038 781 23, 131, 166 1, 257, 589 
19222 asm SZ , 268, 1, 274, 820, 000 3. 02 9, 209 832 12, 413, 085 5, 059, 999 
7770 564, 564, 662 1, 514, 621, 000 2. 68 9, 331 885 21, 453, 579 1, 882, 306 
1924... aeree 483, 686, 538 |1, 062, 626, 000 2. 20 7, 586 792 17, 100, 347 417, 226 
19255. 520, 052, 741 1, 060, 402, 000 2. 04 7,144 748 17, 461, 560 601, 737 
19266 573, 366, 985 |1, 183, 412, 000 2. 06 7, 177 747 35, 271, 937 485, 666 
| Ly A 517, 763, 352 |1, 029, 657, 000 1. 99 7,011 759 18, 011, 744 549, 843 
rd, 8 500, 744, 970 | 933, 774, 000 1. 86 6, 450 691 16, 164, 485 546, 526 
1020. A 534, 988, 593 | 952, 781, 000 1. 78 6, 057 679 17, 429, 298 495, 219 
10 ------ 467, 526, 200 | 795, 483, 000 1. 70 5, 891 700 15, 877, 407 240, 886 
.. 382, 089, 306 588, 895, 000 1. 54 5, 642 669 12, 126, 299 206, 303 
182 309, 709, 872 | 406, 677, 000 1. 31 5, 427 594 8, 814, 047 186, 909 
1960 EE 333, 630, 533 445, 788, 1.34 5, 555 559 9, 036, 947 197, 429 
c 359, 368, 022 | 628, 383, 000 1.75 6, 258 565 10, 868, 552 179, 661 
1935. ............. 372,373,122 | 688, 063, 000 1. 77 6,315 582 9, 742, 430 201,871 
18390988 8 439, 087,903 | 770, 955, 000 1. 76 6, 875 618 10, 654, 959 271, 798 
1937__..........-- 445, 531, 449 864, 042, 000 1.94 6, 548 646 13, 144, 678 257, 996 
lr 348, 544, 704 | 678, 653, 000 1. 95 5, 777 602 10, 490, 269 241, 305 
19839 `. 394, 855, 325 | 728, 348, 366 1.84 5, 820 621 11, 500, 478 855, 115 
190 8 460, 771, 500 | 879,327, 227 1. 91 6, 324 639 16. 465, 928 871, 571 
19411. 514, 149, 245 1, 125, 362, 836 2. 19 6, 822 666 20, 740, 471 ; 
1062 IA aA 582, 692, 937 |1, 373, 990, 608 2. 30 6, 972 663 22, 943, 305 498, 103 
1943... oso ore 590, 177, 069 |1, 584, 644, 477 2. 60 6, 620 626 25, 836, 208 757, 634 
1944 619, 576, 240 1, 810, 900, 2. 92 6, 928 624 26, 032, 348 ; 
1945 577, 617, 327 1, 768, 204, 320 3. 06 7, 033 620 27, 956, 192 467, 473 
19466 533, 068 |1, 835, 539, 476 3. 44 7,333 699 41, 197, 378 
E 630, 623, 722 |2, 622, 634, 946 4.16 8, 700 755 68, 666, 963 290, 141 
194888 599, 518, 229 2, 993, 267, 021 4. 99 9, 079 774 45, 930, 133 201, 337 
1949... 437, 868, 036 2, 136, 870, 571 4. 88 8, 559 781 27, 842, 066 914, 980 
1950 516, 311, 053 2, 500, 373, 779 4. 84 9, 429 790 25, 468, 403 346, 700 
Il Sie „664, 732 2, 626, 030, 137 4. 92 8, 009 736 5, 721, 547 202, 378 
1952 o eric 466, 840, 782 |2, 289, 180, 401 4. 90 7,215 703 47, 643, 150 262, 268 
195 -0---- 457, 290, 449 2, 247, 828, 694 4. 92 6, 671 670 33, 760, 263 ; 


1 Includes Alaska. 
3 Figures for 1890 to 1936 and 1939 exclude selling expense. Figures for 1937-38 and 1940-53 include selling 


xpense. 
3 Figures for 1890 to 1914, inclusive, represent fiscal year ended June 30. 
* Data not available. 
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Figure 3.—Trends of bituminous-coal and lignite production, realization, mine 
capacity, and net income or deficit in the United States, 1905-33. 


PRODUCTION BY MONTH AND WEEK 


The figures on monthly and weekly production are estimates based 
upon (1) railroad carloadings of coal reported daily and weekly by 
all the important carriers, (2) shipments by river reported by the 
United States Army Engineers, (3) direct reports from a number of 
mining companies, and (4) monthly production statements compiled 
by certain local operators’ associations and State mine departments. 
In computing the estimates allowance is made for commercial truck 
shipments, local sales colliery fuel, and for small truck mines producing 
over 1,000 tons a year. Preliminary estimates are made currently 
and published in Weekly Coal Reports. These preliminary estimates 
have proved reliable, and for many years the accuracy has been within 
approximately 1 percent of the final figure of total production, based 
upon a complete coverage of all mines producing over 1,000 tons a 
year. The preliminary estimate of production for 1953 was 453 million 
tons, and the final figure based on the canvass was 457 million tons— 
a difference of only 0.9 percent. The preliminary estimates are later 
revised to agree with the final total production based on the canvass. 
Thus, the monthly and weekly estimates of production, summarized 
in tables 6 to 9, represent final figures and vary slightly from the 
pumps figures of production published currently in Weekly Coal 

eports. 

onthly and weekly production of bituminous coal and lignite 
varies much more than annual production. The major cause for 
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current fluctuations in production is strikes. During periods of 
major strikes approximately 80 percent of production is stopped. 
Even during periods of apparent labor peace many strikes occur 
each year. According to the Bureau of Labor Statistics, for the past 
10 years, there was a low of 392 strikes in 1953 and a high of 792 
strikes in 1944 in bituminous-coal and lignite mines. 

In recent years the miners’ vacation period has been marked by a 
sharp decline in production, as all miners under contract take their 
vacations during the latter part of June and the first few days in July. 

Traditionally, there was a substantial seasonal decline m produc- 
tion of bituminous coal and lignite during the summer; however, in 
recent years this decline has been much less pronounced. The quan- 
tity of soft coal used for space heating is very small compared with 
earlier years, while some industrial consumers actually increase th eir 
consumption of coal in the summertime. Also, the heavy shipments 
of soft coal on the Great Lakes during the summer help to reduce 
the seasonal decline. Other minor causes of current fluctuations in 

roduction are "special" holidays and heavy snowstorms that make 
it difficult for the miners to report to work. 
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eee 4 a of bituminous coal and lignite in the United States, 
1952-53, by weeks. 


TABLE 6.—Production of bituminous coal and lignite in the United States, 1952-53, 
with estimates by months 


Average production per 
Production (thousand | Maximum number of 
Month et to working days 3 ve en 
1953 1952 1953 1952 1953 
anuary.....---------2-.----- 50, 116 39, 954 26 26 1, 928 1, 537 
February..................... 43, 34, 711 25 24 1, 756 1, 446 
ac eegene e 41,120 36, 899 26 26 1, 582 1, 419 
Ff A 39, 37, 484 25.3 25.3 1, 552 1, 482 
BY AE A 36, 37, 716 26. 4 25. 5 1, 386 1, 479 
1777 31, 581 39, 019 2.8 2.1 1, 327 1, 619 
!! i iseseesia 25, 916 35, 307 21.8 2.7 1, 189 1, 555 
3J3J;ͤͤ 8 3⁴, 313 40, 651 26 26 1,320 1, 564 
September 47, 076 41, 370 2⁵ 25 1,883 1,655 
ctober—- .. . .....- 32, 871 40, 949 27 27 1,217 1,517 
November 41,195 85, 798 2.3 23.7 1,768 1,511 
eege 42, 97, 423 26 25.3 1,650 1, 479 
Total AAA 466, 841 457, 290 301. 6 300. 6 1, 548 1, 521 
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Figure ib: production of bituminous coal and enile in the United 
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TABLE 9.—Production of bituminous coal and lignite in the United States, 1952-53, 
with estimates by weeks 


1952 1953 

Average Average 

Maximum]  produc- Maximum| produc- 

Production| number tion per Production) number | tion per 

Week ended— | (thousand of working Week ended— | (thousand of working 

net tons) | working day net tons) | working day 
days (thousand days (thousand 

net tons) net tons) 
in. S. ee A 1 7, 446 14 3 1,848 || Jan. 3.......... 1 2, 041 12 21,547 
Ji 11, 890 6 1,982: Jan: 10......... 9, 764 6 1,627 
Jan. O T. 11, 451 6 š; HO ir oae 9, 733 6 1, 622 
3 11, 333 6 1,889 || Jan. 24. 9, 372 6 1, 562 
Peb Preterea 10, 487 6 1, 748 || Jan. 31......... 9, 044 6 1, 507 
Feb. D. airo. 10, 599 6 LTM OH MOD E iuc 8, 764 6 1, 461 
Feb. 18 sions 10, 623 6 LUNES ME. uu... 8, 527 6 1, 421 
Reb. . 10, 251 6 Sie dëi: GE ee 8, 732 6 1,455 
MAP (RRR Sat 10, 344 6 172411 Feb; 26.20.50. 8, 688 6 1, 448 
MEN A 9, 911 6 r 8, 292 6 1, 382 
Wise 9, 776 6 1,629 || Mar. 14........ 8, 654 6 1, 442 
Mar, - ARPA 9, 560 6 1.508. Mat: | isosiss 8, 315 6 1, 386 
. 9, 868 6 1,645 || Mar. 88 8, 440 6 1, 407 
Ai 8, 172 5.3 1050 MADE A 7,198 5.3 1, 358 
ADD SEN 8, 094 6 1.349 H Apr.11..... ..- 8, 567 6 1,428 
me (ege 9, 219 6 L Baz tl Apr: 182. cs. 8, 782 6 1, 464 
A AMES 9, 782 6 1,630 || Apr. 25........ 9,105 6 1,518 
MAV AC 8, 583 6 I 8, 854 6 1, 476 
10 7, 993 6 1,332 || May 9.......... 8, 917 6 1, 486 
MIN lc 8, 348 6 1,391 || May 16......... 9,196 6 1, 533 
May 24. 2: i o 8, 902 6 1, 484 || May 23. 8, 856 6 1, 476 
May 31......... 8, 351 5.4 1, 546 || May 30......... 8, 923 5.5 1, 622 
June 7. 7,616 6 1,269 || June 6_._____.__ 9, 105 6 1, 518 
June 14. 7, 288 6 1.215 11 E: IP 9, 322 6 1, 554 
hine 2 7,935 6 1, 323 || June 20. 9, 794 6 1, 632 
W 8, 430 5. 5 1,533 || June 27. 9, 972 5.6 1, 781 
rr 1, 128 1 1,1298 I Julv A cari 1, 647 1 1, 647 
Saly 192.2; 2:25 5, 200 5.1 1,020 [| July tl ege 6, 989 5.2 1,344 
QUIS mes 6, 644 6 1,107 Ah Joke eg cos 9, 246 6 1,541 
July 26. 6, 733 6 121292 H AUS Dio 9, 262 6 1, 544 
A 8, 336 6 LS AO dc 9, 353 6 1, 559 
AUR. M. E 9, 465 6 2,078.11 AUD Bessa 9, 449 6 1,575 
Ang. 8... 9, 822 6 1,087. IL AUN 15... 9, 620 6 1, 603 
AUR, cesis 11, 006 6 A AA 9, 661 6 1, 610 
Aug. 30........ 2, 207 6 368 || Aug. 29 9, 834 6 1, 639 
Sept. 66. 9, 238 5 1,848 || Sept. 5......... 9, 684 6 1, 614 
Sent. 18. 11, 895 6 1, 983 || Sept. 12........ 8, 177 5 1,635 
Bank. 20. kr 11, 617 6 1,936 || Sept. 19........ 9, 735 6 1, 623 
Bept. y APA 10, 081 6 1,680 || Sept. 26........ 9,724 6 1, 621 
9 9, 143 6 1;024 Ost. 8. 9, 289 6 1, 548 
Oot y EAS 9,153 6 1,0207 11. Oct. 0 9, 341 6 1, 557 
N 8, 415 6 1.408 || Oct. 17. 9, 581 6 1, 597 
OCE 26.235 s 2, 185 6 B64 1 Oct. DM 9, 340 6 1, 557 
NOV. Lisccouwes 9, 294 6 1,549 11 Oot: 2 22655 9, 180 6 1, 530 
Ne 9, 991 5. 5 „re 8, 930 6 1, 488 
Novy, 18. 10,541 5.8 1817 Al Nos. 14... 2 - 8, 918 5.7 1, 565 
NOV. dE.c xen 10, 518 6 1,2581 "NOV. LL A on Re 9, 056 6 1, 509 
Now. 222 9, 071 5 1, 814. il Nov. 8 7,507 5 1, 501 
10 ARA 10, 150 6 LOM NU De Do. 8, 462 6 1, 410 
DOG, 18. ës 10,125 6 1, 688 | ae 8, 691 6 1, 449 
Dec. 20. cias 10, 336 6 1,723 Dee 189. 8, 596 6 1, 433 
DA 6, 600 5 15820 1! Deo. . 6, 754 4.3 1, 571 
‘TS, EPIRI 1 5, 695 13 $3,547 0 Ja case ! 6, 307 14 2 1, 358 
Total 466, 841 301. 6 1, 548 Total. 457, 290 300. 6 1, 521 
.d eb ibas represent output and number of working days in that part of the week included in the calendar 
year shown. Total production for the week ended January 3, 1953, was 7,736,000 net tons, and for January 


2, 1954, 6,790,000 net tons. 
2 Average daily output for the entire week and not for working days in the calendar year shown. 
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SUMMARY BY STATES 


Over a period of years thcre have been wide variations in produc- 
tion in different States. Table 10 gives production, by States, during 
the past 10 years and the year of maximum output for each State. 
As a background for comparison, total production in the United States 
reached its peak in 1947. Georgia, a small producer, reached its 
peak output in 1903. Maryland, one of the oldest coal-producing 
States, Arkansas, and Michigan all reached their maximum produc- 
tion in 1907. It is most significant that nine States, including Illinois 
and Pennsylvania, reached their peak during World War I, 1917-18. 
In striking contrast, Kentucky and West Virginia attained their 
maximum output in 1947. However, West Virginia ranked first in 
terms of production in 1953, followed by Pennsylvania, Kentucky, 
and Illinois in the order listed. Total output from the earliest record 
to the end of 1953, by States, is given in the last column of table 10. 
Here Pennsylvania ranks first, followed by West Virginia, Illinois, 
and Kentucky. 

A summary of detailed statistics, by State and by Coal Act district, 
is given in tables 11 and 12. These tables make possible easy com- 
parisons between State and district for such strategic items as pro- 
duction, number of mines, disposition of coal, average value per ton, 
number of men working, days worked and output per man per day. 
As fluctuation seems to be the key characteristic of the soft coal in- 
dustry, it is not surprising to find wide variations among the States 
in most of the strategic items mentioned. Most variations, generally 
speaking, are explained in terms of physical conditions, extent of 
mechanization, or market demand. 
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ZZL ‘OCF 
092 769 
PFS ‘E29 
8168 
LZZ 206 “I 
9/8 859 
LSO ‘Es “T 
626 ‘IST “ç 
161 28 “I 
990 ‘8ST “¿ 


269 ‘067 
HEE “ZIP 


021 ‘+98 ‘8Z 


PLE 869 01 
642. 199 “T 


SFL ‘EES ‘I 
129 ‘262 I 
290 '691 ‘Z 
£F9 999 “y 
181986 ‘F 
LIE ‘COP Z 
959 “068 
LC8 pos F 
c9€ “089 ʻI 
c£ OPS OI 
280 965 

pp ‘STZ “El 
86€ 'Ic8 ‘6E 
290 ‘+94 81 
[ZZ '6ce ro 


+82 996 “IF 
9EE “9r9 ‘T 


Se a FQ 2 = Se 1870 L 


A de U0I3UTUSBA “EZ 
T77777777**-**SU81UOWN 22 
BOA YIMOS-QLON "të 
8 48n 05 
SO: SUJUD M '6I 
7 aia DAA OOIXƏ]N MIN "RI 
` "`OD%#I0[0O UJ9YINOS 21 
““OpBlO[OD UJ9UYIION "9I 
777----7uj9]S9A INOQ “CT 
"9sulOq9[4O0-S?sug£X1y "EI 
-777----uJ9jsv2ujnOS "GI 
„ MOI “ZI 
rw redii Se VUBIPU] `II 
— E pr t E 
`" U AC GIL CK 189A ` 
R c po1oq 

uloujnog 
id dic I pəiəq 

Un N  uioqgjnog 
pt 


O 
— 


D 


w 0 


Lt) e ds il e ER ra a HT T RS oe d) ni e . ll o wai Tab ae UBILIDIN 


218 EZZ ‘L¥6 99 
GM ZHI N 
IL C 597 78 
86 “SZ 508 III 
87 4 986548 
1% ‘OT 187 E19 
19 `£ GK 
66 9 HIE 869 
48 8 099 96 
79 TI KSE ¿SY 
97 9 809 29 
90 9 667 ‘LLE ‘Z 
16 2 GOP ‘SLI, 
99 ‘FT 66€ 620 T 
VS '€I 819 ‘86E “£ 
99 “ST 106 698 “T 
£6'L SLL '129 91 
00 '9 98 ‘BEF “¿ 
DER 889 898 
8£ ‘ZI 809 908 ‘Z 
51 01 £8F ‘E88 8 
89 9 986 ‘ESS 8 
02 '9 979 “¿09 9 
Kup poyxIOM 
Jod uvm SÁBp 
Jed suo} | -ugur jo 
ed€eoAy | JOqUINN 


pexoA 
sAep 
Jo 10q 
unu 
98 
-J94 V 


1810 L 


oF atm 964 
r LIS 
O ett 62 
E 650 “€ 
N 81 
R cel 
` qe» 168 “I 
A MES ascia 879 
908 ¡A 866 
n 9911 
E eers 894 6 
QE. [ux 92S 
IGE SEs ects ees 296 ‘Z 
F 9ZF ‘ZI 
828 8 EOF * 
598 1 | S€ 699 ‘OL 
926 c6 889 0 
„ 229 “T 
OK: 599 ‘9 
889 1 | ¿€I 028 ‘FT 
8118 |9 666 09 
998 “+ | FF TES 0 

Sud |3ururur 

ds 1ə3ng 
ul yy |pumnoi3 
-I9pu[) 

oon 


Á[Iep 3upx1oA USUI jo 1I9quinu 938.19A y 


6FF “067 “¿ST 
02 '8 ZOE ‘ISS ‘T 
99 * LET '£48 “I 
IX 677 '978 ‘Z 
9L°¢ CFI ‘FPS ‘9 
99 5 ZLS “FHS ‘GS 
9p 'g OCF 'c6 
91 9 288 6818 
dh 876 808. 
$P `f 290 ‘ZZE 9 
££ 2 L90 6 “T 
01 0 LU LLC ‘FT 
62 `£ 900 '88€ ‘T 
56 € 98 ‘ZIS ‘ST 
96 * 168 600 97 
98 € SOF ‘ETE ‘IZ 
FL OG 169 ‘ZZE ‘EIT 
96 'G 998 ‘FPO “pp 
y£ `P $29 ‘OF0 “€ 
82 `£ ELL '9€2 ‘FE 
09 `* 99F 218 ‘6E 
6L°S 881 169 99 
FU S$ | Ste 199 22 
£ U0} Ayquenb 

lod 1870.L 
9n[gA 
938 

-19A V 


+80 ‘FST 
050 ‘616 


090 “031 F 
988 ‘LOF “T 


z QUII 
18 pos 


(suoz 1əu) poonpoud [809 Jo uorjsodst(q 


££9 568 ‘6 
819 '£20 'I 


187 ‘ISS '6 
156 “671 9 


yoni} Aq 
pəddius 


ec ‘829 “I 
985 ‘EZO E 


SOF 819 “I 
950 729 '9 


yuəudius 
daun 
JO} ABM 
-I9]€A 10 
PBOITIBI 01 
PIJINI, 


£19 60 “EZ 
ZIF LOE FE 


Z6£ ‘TOF ‘Th 
£96 ‘18% ‘FZ 


səuru 
oAljor 
10 40 
un N 


. BIUBA 
UL191SƏ AA ` 
8 VIULA 

-|Asuusg Wui921S9% * 


' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
d 
° 
° 
N c wis 


Lon] 


PLISA 


[suo3 000'T ge ssor ujonpoud səurt jo eAjsn[oxo :01919(1 SUOJI89YIPOUI pus „56-16 ‘ZL '51€38 09) LEGT ‘W [Hd y Jo 39 y [800 snoupjumgrg eq} ur peugep $8 SPIA] 


SIOLISIP Aq 8961 sees pejrug om UI seum our ry pus 
[soo-snoururnitq 48 Áep red usw d yndyno pus sÁ&sp-uvur ‘941798 sap 'Apyrep Zumo uow 'SN[LA 'uononpoud 'seurur zo 1eq mu N — 81 TIAVL 


COAL—-BITUMINOUS AND LIGNITE 45 


NUMBER AND SIZE OF MINES 


The unit in the statistical record is the mine, and operating com- 
panies are requested to make a separate report for each mine because 
its location is definitely known and can be related to a specific district 
or county; its Weeer? can be followed through successive changes of 
ownership; and it is the natural operating unit from the point of view 
of cost, mechanical equipment, mining practice, and output per man 
per day. Since some companies operate two or more mines the 
number of mines is much greater than the number of operating 
companies. 

Over a period of many years bituminous-coal and lignite mines 
have been increasing in size. The tendency toward larger mines has 
been influenced by more extensive mechanization. In 1924, when 
less than 1 percent of the underground production was loaded mechan- 
ically, only 18 percent of production came from mines having an 
annual output of 500,000 tons and over. Thirty years later—by 
1953—80 percent of the underground production was loaded mechan- 
ically, and 44 percent of total production came from mines having an 
annual output of 500,000 tons and over. Larger stripping shovels 
have also influenced the development of larger mines. 

Although almost half of the production of bituminous coal and 
lignite comes from very large mines, there are many small mines. 
Table 13 classifies the mines by size of output in each State in 1953. 
Figure 6 shows the percentage of number of mines and percentage of 
production in each size class. It is very significant that the small 
mines—those producing less than 10,000 tons per year— constituted 54 
percent of the total number of mines and only 3 percent of total 
output. On the other hand, the large mines—those producing over 
500,000 tons per year—constituted only 3 percent of the total number 
of mines and 44 percent of the total production. 
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EMPLOYMENT AND PRODUCTIVITY 


The historical record of employment, days worked, output per man 
per day, and mechanization for 1890 to 1953 is given in table 14. 
The trend of these items for 1905 to 1953 is shown graphically in 
figure 7. Beginning with 1946, the figures on employment represent 
the average number of men working daily. Each mine is asked to 
report the total number of man-shifts worked during the year and the 
number of calendar days the mine was active during the year. The 
total man-shifts are divided by the total days the mine was active to 
determine the average number of men working daily. Before 1946 
each mine was asked to report the average number of men on the 
rolls per pay period and number of days the mine worked. In this 
instance men employed were multiplied by number of days to deter- 
mine total man-shifts. Therefore the figures on employment, begin- 
ning with 1946, are not strictly comparable with those before 1946. 
Sample tests indicate that the two sets of figures, however, are reason- 
ably comparable with the earlier series, resulting in figures only about 
2 percent greater than those for the later series. 

The bituminous-coal and lignite industry became highly mechanized 
in a comparatively short period. Mechanization has had a profound 
influence on productivity or output per man per day and in turn 
caused a substantial reduction in the number of men employed. 
Since the cost of labor is approximately two-thirds of the cost of 
producing soft coal, the continued high wages following World War 1 
stimulated interest in methods of reducing costs. Also, the coal 
industry faced a declining market owing to increased efficiency in 
burning coal and to the first serious encroachment of competition 
from other fuels. Considerable progress had been made by 1924 in 
certain underground operations in substituting more efficient forms of 
mechanical power for animal or man power. Previous advances had 
centered around improvement in undercutting seams, and in haulage, 
hoisting, ventilation, screening, and mechanical cleaning. By 1924 
approximately 70 percent of the underground production was undercut 
by machine. However, in that year by far the largest task under- 
ground—the heavy labor of shoveling coal into mine cars, was done 
almost entirely by hand, and less than 1 percent was loaded by ma- 
chine. Likewise, the mining of soft coal by stripping, which required 
no hand shoveling, was in its infancy and was 3 3 percent of 
the total output in 1924. Thus, the urge to reduce labor costs 
stimulated years of experimentation on underground loading machines 
and led to development of bigger and better stripping shovels. 

In a short period of only 30 years a mechanical revolution occurred 
in the bituminous-coal and lignite industry. The proportion of soft 
coal mechanically loaded underground increased from less than 1 
percent in 1924 to 80 percent in 1953. The production mined by 
stripping increased from less than 3 percent of the total output in 
1924 to over 23 percent in 1953. It is therefore not surprising to 
discover that, during the same period, output per man per day almost 
doubled, increasing from 4.56 tons in 1924 to 8.17 tons in 1953. With 
this tremendous increase in productivity, fewer men were required. 
With only a 5- percent decrease in production from 1924 to 1953 there 
was a 53-percent reduction in men employed. 
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FIGURE 7.—Trends of employment, mechanization, and output per man at 
bituminous-coal and lignite mines in the United States, 1905-53. 


TABLE 14.—Growth of the bituminous-coal- and lignite-mining industry in the 
United States, 1890-1953 


Net tons per Percentage of under-| Percentage of total 
Average | Average man— ground production— production— 
Year Sen on ae TR CR eee 
ploye of days | per man Kë Se Ne 
worked on strike oun aam | Dar « Cut by Mechan Mechan Mined by 
Per day | Per year machines 1 ically ically stripping 

š loaded | cleaned 2 | Stripp 

1890. ...... 192, 204 226 (3) 2. 56 | 579 (3) (3) (3) (3) 
1891 205, 803 223 (3) 2. 57 57 5.8 (3) (3) (3) 
IROZ NR 212, 893 219 (3) 2. 72 596 (3) (3) (3) (3) 
1893....... 230, 365 204 (3) 2. 73 557 (3) (3) (3) (3) 
1894 244, 603 171 (3) 2.84 486 (3) (3) (3) (3) 
1895....... 239, 962 194 (3) 2. 90 563 (3) (3) (3) (3) 
¡Es EA 244, 171 192 (3) 2. 94 564 11.9 (š) (3) (3) 
3 247, 817 196 (3) 3.04 596 15.3 (3) (3) (3) 
OO ias 255, 717 211 (3) 3. 09 651 19. 5 (3) (3) (3) 
6 271, 027 234 46 3. 05 713 22. 7 (3) (3) (3) 
1900... Sens 304, 375 234 43 2. 98 697 24. 9 (3) (3) (3) 
DAMES apan 340, 235 225 35 2. 94 664 25.6 (3) (3) 8 
1902 370, 056 230 44 3. 06 | 703 26.8 (3) (3) (s 
ri p Ae ee 415, 777 225 28 3. 02 680 27.6 (3) (3) d 
19044. 437, 832 202 14 3.15 637 28.2 (3) (3) (°) 
1905 460, 629 211 23 | 3. 24 | 684 32. 8 (3) (3) (3) 
1906....._. | 478,425 213 63 3. 36 | 717 | 34. 7 (3) ER (3) 
4 I y ee 513, 258 234 14 3. 29 769 35.1 ! (3) 2,9 | (3) 


For footnotes, see end of table. 


COAL—BITUMINOUS AND LIGNITE 51 


TABLE 14.—Growth of the bituminous-coal- and lignite-mining industry in the 
United States, 1890—1958—Continued 


Net tons, per Percentage of under-| Percentage of total 


Average | Average man— ground production— production— 
en 205 Bumper days lost 
ploy of days | per man A 2 
worked | on strike Cut by l Se SEN Mined by 
machines loaded | cleaned 3 stripping 
516, 264 193 38 3.34 644 37.0 (3) 3.6 (3) 
543, 152 209 29 3.34 699 37.5 (3) 3.8 (3) 
555, 533 217 89 3. 46 751 41.7 (8) 3.8 (3) 
549, 775 211 27 8. 50 738 43.9 (3) (3) (3) 
548, 632 223 35 3. 68 820 46.8 (3) 3.9 (3) 
571, 882 232 36 3. 61 837 50.7 (3) 4.6 (3) 
583, 506 195 80 3. 71 724 51.8 (3) 4.8 0.3 
557, 456 203 61 3.91 794 55.3 (3) 4.7 .6 
561, 102 230 26 8. 90 896 56. 9 (3) 4.6 .8 
603, 143 243 17 3. 77 915 56.1 (3) 4.6 1.0 
615, 305 249 7 3.78 942 56. 7 (3) 3.8 1.4 
621, 998 195 37 3.84 749 60.0 (3) 3.6 1.2 
639, 547 220 22 4.00 881 60. 7 (3) 3.3 1.5 
663, 754 149 4.20 627 66. 4 (3) 3.4 1.2 
687, 958 142 117 4. 28 609 64.8 (3) (3) 2.4 
704, 793 179 20 4.47 801 68. 3 0.3 3.8 2.1 
619, 604 171 73 4. 56 781 711.5 e (3) 2.8 
588, 493 195 30 4. 52 884 72.9 1.2 (3) 3.2 
593, 647 215 24 4. 50 066 73.8 1.9 (3) 3.0 
593, 918 191 153 4.55 872 74.9 3.3 5.3 3.6 
522, 150 203 83 4.73 959 76.9 4.5 5.7 4.0 
502, 993 219 11 4.85 1, 064 78.4 7.4 6.9 3.8 
493, 202 187 43 5.06 948 81.0 10. 5 8.3 4.3 
450, 213 160 35 5.30 849 83. 2 13.1 9.5 5.0 
380 146 120 5. 22 762 84.1 12.3 9.8 6.3 
418, 703 167 30 4.78 797 84.7 12.0 10. 4 5.5 
458, 011 178 15 4. 40 785 84. 1 12. 2 11.1 6.8 
462, 403 179 47 4.50 805 84.2 13.5 12.2 6.4 
477, 204 199 21 4.62 920 84.8 16.3 13.9 6.4 
491, 864 193 419 4. 69 906 (3) 20. 2 14.6 7.1 
, 333 162 13 4. 89 790 87.5 26. 7 18.2 8.7 
421, 788 178 36 5.25 936 87. 9 31. 0 20. 1 9. 6 
439, 075 202 8 5. 19 1, 049 88. 4 35. 4 22.2 9.2 
456, 981 216 27 5. 20 1, 125 89. 0 40. 7 22. 9 10.7 
461, 991 246 7 5.12 1,261 89.7 45.2 24.4 11.5 
416, 007 264 415 5. 38 1, 419 90. 3 48.9 24.7 13.5 
393, 347 278 45 5.67 1, 575 90. 5 52.9 25. 6 16.3 
383, 100 261 49 5. 78 1, 508 90. 8 56.1 25. 6 19. 0 
5 396, 434 214 4 23 6. 30 1, 347 90.8 58. 4 26.0 21.1 
5 419, 182 234 45 6. 42 1, 504 90.0 60. 7 27.7 22.1 
5 441, 631 217 416 6.26 1, 358 90.7 64.3 30. 2 23.3 
5 433, 698 157 415 6.43 1,010 91.4 67.0 85.1 2.2 
5 415, 582 183 4 56 6.77 1, 239 691.8 69.4 38.5 23.9 
5 372, 897 203 44 7. 04 1, 429 6 93.4 73.1 45.0 22.0 
5 335, 217 186 46 7.47 1, 389 6 92.8 75.6 48.7 23.3 
5 293, 106 191 43 8.17 1,560 6 92.3 79.6 52.9 23.1 


1 Percentages for 1890-1913, inclusive, are of total production, as a separation of strip and underground 
production is not available for thbse years. 

2 For 1906-26, inclusive, these percentages are exclusive of coal cleaned at central washeries operated by 
consumers. 

3 Data not available. 

4 Bureau of Labor Statistics, U. S. Department of Labor 

i SE number of men working daily. 
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UNDERGROUND MINING 


The four major activities in underground mines are: Cutting, drilling 
(and blasting), loading, and haulage. 

The first major step in recovering coal underground is to undercut 
the coal seam. As indicated in table 14, the major portion (over 92 
percent) is cut by machine. A small amount of coal is still undercut 

y hand or shot from the solid. In 1953 continuous mining machines, 
which also do the cutting, accounted for 3 percent of total underground 
output. l 

The second step is to drill the shot holes preparatory to blasting the 
coal down. Here again, mechanical power has been rapidly replacing 
old fashioned hand drills. The trend in use of power drills, 1940 to 
1953, is shown in table 17 and details by States for 1953 in table 18. 
By 1953 the shot holes were power drilled for 84 percent of total under- 
ground production. Electric power drills accounted for virtually all 
tonnage, although compressed-air drills are still used in a few mines. 

The next major ed is loading the coal onto underground haulage 
equipment. "This task is so important that it is given special treat- 
ment in the section on Mechanical Loading. 

The final procedure underground is haulage of the mined coal from 
the face to the shaft bottom or tipple. The statistical record of 
underground haulage equipment is given in tables 19 to 22, and a 
brief résumé of the historical trend and the extent of the use of each 
type is given below. 

Animals, most frequently mules, were the chief motive power for 
drawing small mine cars underground before 1880. From 1880 to 
1900 production expanded rapidly, the size of mines increased, and 
distances underground became greater, creating & need for more 
efficient transportation. 

Rope-haulage units were first installed about 1870 and replaced 
mules on mainline haulage in a number of mines. À few steam 
locomotives were employed underground at about the same time rope 

aulage was introduced. Compressed-air locomotives were introduced 
in1875. Electric mine locomotives were first employed in 1887, but 
their use was rather limited until &bout 1900. After 1905 the number 
of electric locomotives increased rapidly. A gasoline locomotive was 
first used in an underground mine in 1898, but few installations were 
made because of the dangers involved in their operation. Although 
diesel mine locomotives have been used for many years in coal mines 
in Europe, very few have been employed in United States coal mines. 

The use of animals for underground haulage in coal mines declined 
sharply in the last 30 years. In 1953 there were only 5,354 animals in 
bituminous-coal and lignite mines compared with over 36,000 in 1924. 
The animals, mostly mules, used in 1953 were in the very small mines. 

Electric locomotives had become established as the predominant 
type of underground haulage by 1924 and have retained this position. 
There were 12,765 trolley locomotives in 1924 and 11,311 In 1953. 
The number of battery locomotives declined from 1,515 in 1924 to 
ob in 1953. The “other types” of locomotives have become insig- 

cant. 
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Rope-haulage units were not very important in 1924 but achieved 
very substantial growth in later years. The underground haulage 
units reported here include both portable and stationary hoists but 
exclude scraper hoists, shaft and main-slope hoists, and hoists used 
for car shifting at conveyor heads or slope conveyors. 

Belt-conveyor haulage has grown rapidly. The total length of 
“mother” conveyors in underground bituminous-coal and lignite 
mines increased from 98 miles in 1945 to 304 in 1953. Table 22 shows 
1953 data on “mother” conveyors, by States. West Virginia, 
Kentucky, and Pennsylvania use the largest number of “mother” 
conveyors. Production at mines using “mother?” conveyors increased 
from 9 percent of the total underground output in 1945 to 29 percent 
in 1953. 

The number of shuttle cars in use in underground bituminous-coal 
and lignite mines has increased rapidly in recent years. Data thereon 
were first collected for 1949, and the number in use increased from 
2,767 in 1949 to 4,222 in 1953. Virtually all shuttle cars are used in 
conjunction with mobile loaders or continuous-mining machines. In 
1953 there were 2,195 mobile loading machines and many continuous- 
mining machines in bituminous-coal mines that loaded into shuttle 
cars. 
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TABLE 17.—Use of power drills for shot holes in underground bituminous-coal 
and lignite mines in the United States, 1940-53 


Year 


[Production in thousand net tons 


Number of power Production in working places where 
drills shot holes are power drilled Total 


produo- 

5 eem at 

Com- E ||, DS 

tage | using 

Electric | pressed | o cen 
otal of total power 
drills air under- | drills 
ground 

1, 172 6, 613 1,378 189, 534 7, 548 197, 082 47.2 321, 965 
1, 266 7, 697 1,502 | 230, 841 6,372 | 237, 213 51.7 359, 578 
1, 364 8, 482 1,564 | 274, 880 6,650 | 281, 530 54.6 406, 055 
1, 376 8, 930 1,630 | 293, 599 6,206 | 299, 805 58. 7 415, 514 
1, 501 9, 755 1,903 | 317,049 7,066 | 324, 115 62.5 425, 872 
1, 504 10, 267 1, 855 867 3,919 | 302, 786 64. 7 384, 234 
1, 702 10, 968 1, 884 | 275,835 2, 800 | 278,734 66.2 349, 556 
2, 522 12, 940 1, 449 349, 113 2, 753 351, 866 71.6 415, 414 
2, 798 13, 970 1, 312 001 1, 872 | 336,873 73.2 399, 442 
2, 923 14, 087 1, 411 249, 941 1, 388 251, 329 76.7 284, 287 
3, 112 14, 277 1, 282 004 1, 757 286, 661 73.0 945, 792 
3, 027 14, 231 1, 345 345 2, 300 324, 645 78.0 379, 165 
2, 830 13, 468 1,292 | 281, 549 2, 499 284, 048 179.7 325, 174 
2, 501 12, 054 1,054 | 291, 297 1,865 | 293, 161 83. 9 321, 461 


1 Revised. 


TABLE 18.—Use of power drills for shot holes in underground bituminous-coal 
and lignite mines in the United States and Alaska, 1953, by States 


State 


Number of Production in working pa where shot 


.| power drills holes are power ed (net tons) Total 
AN production 
5 at mines 
using Com- Com- Dän wer 
power | Elec- pressed Electric | pressed- o toC] po 
drills | trio | air drills aur, | Total under. | (net tons) 

ground 
75 476 33 9, 303, 957 |.......... 9, 303, 957 85.2 | 10, 116, 880 
3 12 81 199, 463 227, 3 426, 841 100. 0 426, 841 
1 1 5, 140 |.......... 5, 140 100.0 5, 140 
12 31 75, 304 |.......... 5, 394 19.1 349, 998 
73 337 53 2, 911, 652 |.......... 2, 311, 652 72.1 2, 974, 993 
124 628 2 | 27, 697, 330 |.......... , 697, 94.4 | 27, 840, 275 
36 201 |.-.-..-- 6, 069, 270 |.......... 069, 98. 2 6, 141, 869 
17 333 176, 704 |.......... 76, 42.7 207, 840 
800 | 2,223 56 | 45, 918, 495 |.......... 45, 918, 495 84.0 | 50, 860, 040 
6 145 920 34, 11.6 88, 788 
6 9 A 89,873 |.......... 89, 873 59. 5 89, 873 
E  — | — — | a | . LE 
12 33 1 427, 195 |.........- 427,195 | 100.0 427, 195 
9 posses 527 20, 527 92. 7 20, 527 
15 42 1 447, 722 |.........- 447, 722 99. 6 447, 722 
8 BB. essence 286 |.......... , 236 86. 4 435, 508 
4 . 157, 075 157, 075 97. 3 157, 075 
180 497 1 | 11, 276, 632 |.......... 11, 276, 632 86. 8 11, 072, 679 
9 92 3 811, 721 |.......... 811, 721 92. 9 833, 583 
382 | 2, 332 307 | 56, 320, 125 533, 606 | 56, 853, 731 77.8 | 66, 401, 841 
42 142 12 | 2,176,069 | 364,189 | 2, 540, 258 53. 8 2, 861, 492 
50 258 |........ 363,288 6, 363, 288 97.2 6, 515, 683 
81 490 28 | 11, 963, 433 |.......... 11, 963, 433 68.2 | 13, 438, 129 
10 125 129, 855 | 407, 871 537, 726 89. 6 579, 233 
532 | 3, 758 380 |105, 929, 372 524 |106, 260, 896 86.7 | 115, 478, 290 
20 373 2 | 3,410, 049 |.......... 0, 049 96. 3 8, 537, 390 


2, 486 12 054 | 1,053 291, 206, 825 1, 864, 568 |293, 161, 393 83.9 | 321, 461, 162 
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TABLE 19.—Number of underground bituminous-coal and lignite mines and 
number of haulage units in use, in the United States, in selected years ! 


Units 1950 1951 
Underground mines 7, 559 
Locomotives 
TOMO 13, 822 
Bat A IA EA 904 949 
Other types 443 62 
Sil s sl Oslo 14, 833 
Rope-haulage units: 
Portable 4, 4, 225 
Stationary . 1, 037 
OU AAA ces bcaavd ve 6, 202 
Shuttle cars: 
Cable reell 2, 782 
eee SOL Su 612 
Total....... ..... ..... .. .... 3, 294 
“Mother” conveyors.........-...--.- ( 4 860 | 1,013 
A A ON 10, 033 


1 Exclusive of lignite and Virginia semianthracite mines in 1946, 1948, and 1949. 
Includes combination trolley and battery locomotives. 
! Data not available. 
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TABLE 21.—Number and production of underground bituminous-coal and lignite 
mines using ‘‘mother’’ conveyors and number and length of units in use, in the 
United States, 1945-53 ! 


Total! 

Year Production length 

(miles) 
))))))!!üĩo[r;v„m 8 40, 189, 857 97. 6 
J!! EE 46, 022, 710 128. 5 
ü ³ĩðV⁰qA ROM A 70, 600, 920 165. 3 
Jö EE 81, 821, 361 208. 8 
1J!!ͥĩ]Äꝙ]ꝙ.Uo j d O 69, 947, 713 246. 7 
))))! AJA 92, 413, 644 294. 9 
Jö; E nc CRETAE 99 003 325. 0 
| AS A A CMS 992 308. 2 
E dm RM Mr RU RS 249 303. 9 


! Includes ail belt conveyors 500 feet and over in length used for underground transportation of coal, except 
main-slope convevors. Excludeslignite and Virginia semianthracite mines in 1945-49, inclusive. 


TABLE 22.—Number and production of underground bituminous-coal and lignite 
mines using ‘‘mother’’ conveyors, and number and length of units in use in 
the United States, 1952-53, by States 


Number of Number of A ver. Total length 
mines Production (net tons) length (feet) (miles) 


units in use 
State 
1952 1952 | 1953 | 1952 | 1953 | 1952 | 1953 
Alabama 8 80 26 | 1,262 | 1,223 7.2 6.0 
Arkansas 2 8 8 | 1,003 | 1,003 1.5 1.5 
Colorado............... 4 8 4|1,288 | 1,775 2.0 1.3 
EE 20 63 88 | 1,561 | 1,717 18.6 28.6 
7 1 2 1 | 1,275 1, 000 .5 .2 
entucky.............- 163 170 | 1,685 | 1,768 | 52.0 | 56.9 
Montana (bituminous). 2 2 1 700 500 .3 .1 
oo ð ͤ 31 28 | 1,750 | 1,600 | 10.3 8.5 
Oklahoma 5 6 | 1,800 1, 458 1.7 1.7 
Pennsylvania.......... 53 182 159 | 1,526 | 1,535 | 52.6 | 46.2 
Tennessee 4 8 13 | 1,750 | 1, 508 2.7 3.7 
Utah z. asias 20 18 | 1,133 | 1,050 4.3 3.6 
V TEE 2 23 19 | 2,029 | 2, 538 8.8 9.1 
West Virginia 162 515 493 | 1,471 | 1,438 | 143.4 | 134. 2 
Wyoming 8 | 2,033 1, 550 2.3 2.3 
Total 358 1,066 | 1,042 | 1,526 | 1,541 | 308.2 | 303. 9 


! Includes all mines using belt conveyors, other than main-slope conveyors, 500 feet and over in length for 
underground transportation of coal. 


, AUGER MINING 


The most recent development in soft-coal recovery is auger mining. 
Many strip mines, particularly in the rough terrain of the Appalachian 
region, gradually encounter overburden so thick that continued strip- 
ping becomes economically impractical. These strip mines have vast 
areas of coal seams exposed along what is known as the “high wall." 
After much experimentation, huge augers were designed to bore 
horizontally into the exposed solid seam of coal, much as 8 carpenter's 
auger bores into wood. These large augers, 16 to 52 inches in diam- 
eter, are mounted on movable frames and bore big holes horizontally 
into the coal seam from 100 to more than 200 feet. The coal from the 
auger falls into a conveyor and is elevated into a truck. This type of 
mining is generally known as high-wall auger mining. 

Auger mining was begun about 1945, but separate data on the 
number of augers in use and tons produced by auger mining were 
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first collected for 1952. "Table 24 compares auger mining with other 
types of mining for 1952 and 1953. 

Although coal recovery by means of augers is a comparatively new 
type of mining, 4 manufacturers shipped 57 coal augers in 1953. 
Virtually all of these augers were sold for use in high-wall mining. 

Auger mining at soft-coal mines in the United States averaged 25 
tons per man per day in 1953. The average was 18 tons at strip mines 
and 7 tons at underground mines. (See table 24.) Under very 
favorable operating conditions exceptionally high tons per man per 
day were achieved; several auger mines in West Virginia averaged 
over 40 tons per man per day in 1953. 

A few coal-recovery augers were used in underground bituminous- 
coal mines, and the production from these was included with coal 
loaded mechanically underground. 
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STRIP MINING 


In mining coal by stripping, the overburden (dirt and rock) above 
the coal seam is stripped off with large power shovels, leaving the 
seam exposed. Then the coal is loaded out (usually by smaller power 
shovels) directly into trucks for haulage to the tipple, the railroad 
ramp, or the final destination. In most coal fields of the United 
States, some coal seams are near enough to the surface to make mining 
by stripping economically feasible. 

Historical Trends.—The rapid growth of coal stripping has been one 
of the outstanding developments in the soft-coal industry in recent 
years. This type of mining depended upon development and im- 
provement of adequate power shovels. Coal stripping had a very 
modest beginning, and by 1914, only 35 strip mines were in operation. 
The output of these mines in 1914 was only 0.3 percent of the total 
production in the United States. The shortage of coal and the high 
price of coal during World War I stimulated development of larger 
and more efficient stripping shovels. Stripping continued a gradual 
growth and by 1940 furnished approximately 10 percent of total 
production. World War II gave stripping another stimulus, and by 
1953 over 23 percent of the total output at bituminous coal and lignite 
came from strip mines. 

Strip mines have two very substantial advantages over underground 
mines. First, the output per man po day in strip mines has been 
approximately three times larger than in underground mines (see 
fig. 8), resulting in lower cost per ton and making possible the second 
advantage—lower price. (See fig. 9.) For the past 10 years the 
f. o. b. mine value of strip coal he ranged from 16 percent to 29 
percent lower than for underground coal. In 1953 the average value 
f. o. b. mine for underground coal was $5.27 per ton and for strip coal 
only $3.75 per ton, giving strip coal an advantage of $1.52 per ton 
in the market. 

Equipment.—The phenomenal growth of strip mining outlined 
above was made possible by development of larger, improved equip- 
ment. More efficient stripping equipment, of course, was most 
important, but improved power drills for shot holes in overburden 
and larger, sturdier trucks for hauling the coal from strip pits to 
tipples or ramps also promoted more efficient operation. 

While shovels were growing larger they were also being made more 
flexible in operation. "The first major advance was development of 
the full-revolving type, which could dig and dump in any direction; 
it was introduced in 1911. "Tho second improvement that furthered 
flexible operation was adoption of crawler or caterpiller traction. By 
1920 most shovels were being equipped with crawler traction. Next 
came development of large-type dragline excavators, followed by the 
carryall scrapers. In recent years bulldozers have come into popular 
use around strip mines, and data were collected on number in use for 
the first time in 1953. Figures on stripping and loading equipment 
in use in 1941-53 are given in table 25. 

There has been considerable change in the type of power used by 
shovels and draglines. Most early shovels used steam power. Begin- 

ing in 1932, figures have been collected on type of power. (See 
table 27.) Since 1940, the number of steam and gasoline shovels has 
been decreasing while electric- and diesel-powered shovels have been 
increasing. 
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The size of stripping shovels has been gradually increasing for many 
years. Beginning with 1941 strip operators were asked to classify 
their shovel dippers or buckets by size. The number of shovels with 
bucket capacity exceeding 12 cubic yards increased from 64 shovels 
in 1941 to 111 in 1953. This still does not give a complete picture, 
as several shovels in this classification were of over 40 cubic yards in 
bucket capacity. 

There has also been remarkable improvement in power drills for 
shot holes in overburden. The drills are being made sturdier, easier 
to move, and capable of drilling deeper, larger holes in harder rock. 
The use of power drills in overburden has been increasing in recent 
years as a result of the heavier overburden and expansion into areas 
where it is necessary to drill and blast before stripping. The average 
thickness of overburden rose from 31.6 feet in 1946 to 39 feet in 1950.* 
As indicated in table 28, the percentage of total strip production from 
mines using power drills increased from 67 in 1946 to 76 in 1953. 

Closely paralleling, if not surpassing, the improvements in strippi 
and drilling equipment has been the building of larger, improve 
trucks for hauling the coal from the strip pit to the tipple or railroad 
ramp. The early trucks were of only 1- and 2-ton capacity and had 

reat difficulty in going over rough terrain or climbing steep grades. 
Pront day trucks, many especially designed for use in strip pits, are 
much larger—some of over 40-ton capacity—and are very sturdy and 
efficient in operation. Beginning with 1948 strip operators were asked 
to report the number of trucks, their average capacity, and the dis- 
tance coal was hauled from pit to tipple. Since approximately three 
fourths of the total strip production was reported on questionnaires 
returned to the Bureau of Mines, the average capacity of trucks and 
average distance coal was hauled, as given in table 30, probably are 
representative. From 1948 to 1953 the average size of trucks and 
the average distance hauled both increased steadily each year. Details 
on truck haulage, by States, in 1953 are given in table 31. 

The details on stripping operations by State and county are shown 
n table 32. 

s Young, W. H., and Anderson, R. L., Thickness of Bituminous-Coal and Lignite Seams at All Mines 


and Thickness of Overburden at Strip Mines in the United States in 1950: Bureau of Mines Inf. Circ. 7642, 
1952, 18 pp. 
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FicURE 8.— Average tons per man per day at bituminous-coal mines in the 
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United States, 1914-53, by strip mines and underground mines. 
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FiguRE 9.—Average value per ton, f. o. b. mines, of bituminous coal and lignite 


produced in the United States, 1915—53, by strip mines and under- 
ground mines. | 
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TABLE 25.— Number and production of bituminous-coal and lignite strip mines, 
and units of stripping and loading equipment in use, in the United States, 


1941-53 

ber of 

er o 

Year strip 
mines 
1941........... 769 
194. 834 
1943. .......... 1, 004 
1944. , 240 
1945 -- 1, 370 
1046 „445 
117 -.--- 1, 750 
1948 1, 971 
1949___........ 1, 761 
1950 .. 1, 870 
1951. 1, 784 
10522 1, 643 
10533 , 554 


1 Data not available. 


Mined by 
stripping 
(net tons) 


100, 898, 376 
109, 986, 865 
112, 963, 717 
139, 395, 011 
139, 505, 920 
106, 045, 299 
123, 466, 564 
117, 617, 676 


105, 448, 569 


Number of power shovels and dragline excavators 


By capacity (in cubic yards) 
of dipper or bucket By type 
Total 

Less | 3-5, | 6-12, | More | power Hine 
than | in | in: | than khovels! exea. 

3 jclusivejclusive| 12 dE? 
1, 009 153 95 64 1 (1 1, 321 
1,114 159 97 68 1 0 1, 438 
1, 488 173 106 72 1 (1 1, 839 
1, 900 225 113 74 1) ( 2, 312 
2, 004 243 117 75 (1) (1 2, 439 
2, 256 302 112 74 | 2, 406 2, 744 
2, 685 362 123 84 | 2, 822 432 | 3, 254 
3, 048 446 130 88 | 3,177 535 | 3, 712 
2, 931 367 168 110 | 3, 011 565 | 3, 576 
3, 182 416 170 109 | 3, 247 630 | 3,877 
3, 088 420 187 115 | 3, 164 646 | 3,810 
2, 800 425 183 119 | 2,892 635 | 3,527 
2, 692 413 193 111 | 2,793 616 | 3, 409 
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TABLE 27.—Number of power shovels and dragline excavators at bituminous- 
coal and lignite strip mines in the United States, 1932-53, by type of power 


t Includes gasoline shovels. 
2 Included with diesel shovels. 
3 Data not available. 


i 
1 


TABLE 28.—Summary of operations at bituminous-coal and lignite strip mines 
using power drills in bank or overburden in the United States, 1946-53 


Production at mines using 


power drills EN i 
š — _ LLL Number o 
i Year N umber of power 
Quantity Percentage of drills 
(net tons) total strip 
production 
//. ðVA» O IA: 514 75, 375, 841 66. 7 764 
DL EE 598 95, 915, 346 68.8 875 
6 ee 728 98, 809, 393 72. 3 1, 195 
JJJöĩÜLi⁸ĩ⁴?0ö ..... EE 756 78, 146, 655 73. 7 1, 256 
J) PE Re ⁰ꝗdyd ⁰⁰yd y s as m unra 692 87, 205, 280 70. 6 1, 201 
J Kd ĩ x A 650 85, 331, 204 72. 5 1. 125 
J//»ö»;ù f xxx EE 629 79, 252, 284 73. 0 1, 070 
76. 1 1, 048 


uae 603 80, 259, 365 
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TABLE 30.—Summary of method of haulage from bituminous-coal and lignite 
strip mines to tipple or ramp, in the United States, 1948-53 ! 


Strip mines reporting method of haulage: 


Production of strip 


Strip mines using trucks p mines reporting Strip mines Toke 
using rail pos io strip 
Year Aver rail and A avila e produc- 
age Aver- | truck, Per- He uso d tion (net 
um- cage | age | truck and centage yer: tons) | tons) 
Production ber of | it p er dis- tram, Quantity | of total 
(net tons) trucks Geo: tance | produc- | (net tons) | strip 
(net hauled | tion (net pro- 
tons) (miles) | tons) duction 
1948....... 97, 450, 399 7,214 9.4 3.7 |6, 327, 989 |103, 778, 388 74,4 | 35, 727, 532 |139,505,920 
1800 73, 229, 556 | 6,694 | 10.1 3.7 5, 365, 432 78, 594, 988 74.1 27, 450, 311 106,045,209 
1989 88, 666, 733 6, 564 10. 3 3. 8 |4, 364, 333 | 93, 031, 066 75.3 | 30, 435, 498 |123,466,564 
TUBE A 87, 427, 029 6, 173 10. 6 4.0 |2, 424, 994 | 89, 852, 023 76.4 | 27,765, 653 |117,617,676 
19858. REP 88, 589, 637 5, 799 11. 3 4. 0 |2, 296, 744 | 90, 886, 381 83. 5 | 18,023, 375 |108,909,756 
1953......... 84, 764, 694 5, 287 12. 2 4. 0 |2, 104, 609 | 86, 869, 303 82.4 | 18, 579, 266 |105,448,569 


1 Excludes lignite in 1948 and 1949. 
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MECHANICAL LOADING 


As mentioned above, 1 of the 4 major activities in underground 
mining was loading the coal onto underground haulage equipment. 
Before 1923 this tremendous task was done almost entirely by hand. 

During the pe 25 years underground mechanical loading of 
bituminous coal and lignite has increased from 5 to 80 percent of 
the total underground output. A similar increase in percentage of 
underground production “cut by machine" required 39 years (1891- 
1930). Many factors influenced this rapid rate of progress in mech- 
anization of the soft-coal industry, but wage rates were probably the 
most important. 

Extent of Mechanical Loading.—Bituminous coal and lignite 
mechanically loaded in underground mines in 1953 totaled 278 million 
tons, or approximately 4 times more than the tonnage hand loaded into 
mine cars (71 million tons). 

Table 33 shows the growth of mechanical loading from 1923, when 
less than 1 percent of underground production was loaded mechan- 
ically, through 1953, when 80 percent was handled by some type of 
mechanical loading device. 

Advantage of Mechanical Loading Compared With Hand Loading — 
Productivity.—As the percentage of underground coal mechanically 
loaded increased there was growing interest in use cf the machine 
over the hand-loading process, when measured in terms of produc- 
tivity. Since many mines load some coal by both machine and by 
hand and it is very difficult to allocate underground employment by 
functions, it is impossible to compile productivity statistics giving 
a complete separation between mechanical and hand loading; however, 
by classifying the underground mines into the three following groups 
much light can be thrown on the advantage of machine loading over 
hand loading. The groups are: (1) Underground mines with 90 percent 
or more of output mechanically loaded; (2) underground mines using 
loading devices but with less than 90 percent of output mechanically 
loaded; and (8) underground mines without loading devices—100 
percent hand loaded. in compiling the figures, no mine was split, 
but all of the tonnage and men (surface and underground) were placed 
in 1 of the above 3 groups. The special compilation, as described 
above, is shown for 1943-53 in table 34, and the details are shown by 
States in table 35. In 1943 the mines with 90 percent or more of their 
output mechanically loaded averaged 6.62 tons per man per day while 
the mines without loading devices (100 percent hand loaded) averaged 
only 3.97 tons per man per day. By 1953 the relation had changed 
to 7.97 tons for machine loading against 5.24 tons for hand loading. 
During the same period (1943-53), the percentage of total underground 
production from machine-loading mines increased sharply, while the 
percentage from hand-loading mines declined. As shown in figure 
11, in 1943 the mines with 90 percent or more of their output me- 
chanically loaded supplied 36 percent of the total underground pro- 
duction, and by 1953 these mines furnished 74 percent of the total. 
During the same peros (1943-53), the hand-loading mines dropped 
from 32 percent of total underground output to only 15 percent. 

Trends in Loading Equipment.—Mechanical-loading equipment used 
in underground bituminous-coal and lignite mines is divided into 
three general types: Devices that mine and load the coal, known as 
continuous mining machines; devices that virtually eliminate hand 
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shoveling, known as mobile loaders, scrapers, and duckbills or other 
self-loading conveyors; and devices that greatly reduce the labor in 
hand shoveling, known as hand-loaded conveyors and pit-car loaders. 
Scrapers and pit-car loaders reached their maximum number in use 
in 1930 and 1931, respectively, while mechanical loading was less than 
15 percent of the total underground output. The canvass of pit-car 
loaders was made for the last time in 1950, when only 12 were reported 
inuse. Duckbills or other self-loading conveyors reached their maxi- 
mum number in use in 1948, hand-loaded conveyors in 1950, and mobile 
loading machines in 1951. As the number of pit-car loaders and scrapers 
decreased the number of duckbills or other self-loading conveyors, 
hand-loaded conveyors, and mobile loading machines increased until 
they reached their maximum. Continuous mining machines were 
first used in 1948, but the number was not shown separately until 
1952, when 152 were reported in use. It required 20 years for mobile 
loading machines to replace pit-car loaders from their maximum of 
3,428 in use in 1931. Mobile loading machines in use began to drop 
after 1951 and probably will continue to decline for several years 
while being replaced by continuous mining machines. 

The percentage handled by each type of loading equipment in 1953 
was as follows: Mobile loading machines 84, hand-loaded conveyors 9, 
eontinuous mining machines 4, and conveyors equipped with duck- 
bills or other self-loading heads 3 percent. (See table 36.) 

Mechanical Loading by States.— West Virginia was the leading pro- 
ducer of mechanically loaded coal in 1953, followed by Pennsylvania, 
Kentucky, Illinois, and Ohio. These 5 States produced 85 percent 
of the total output of underground mechanically loaded coal in the 
United States in 1953. The tonnage mechanically loaded, by State 
and type of loading devices, 1952—53, is shown in table 37, and similar 
data on number of mines using loading devices and number of loading 
devices in use are given in table 38. 

Sales of Loading Equipment.—Shipments of mechanical loading 
equipment for underground use in soft-coal mines in the United States, 
in terms of capacity, were 14 percent greater in 1953 than in 1952. 
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FiGURE 10.— Average tons per man per day at underground bituminous-coal 
and lignite mines in the United States, 1943-53, using mechanical loading 
devices and hand loading. 
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FiGurE 11.— Percentage of bituminous coal and lignite produced underground in 
the United States, 1943-53, by method of loading. 
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TABLE 36.—Bituminous coal and lignite mechanically loaded underground in 
the United States, 1952-53, by type of loading equipment 


1952 
Type of equipment 
Net tons 
Mobile loading machines: 

Loading direct into mine cars 75, 605, 379 
Loading onto conveyors---------------------------- 11, 078, 827 
Loading into shuttle cars........................... 132, 297, 476 
Continuous mining machines 8, 214, 757 
Sera... 88 76, 969 

Conveyors equipped with duckbills or other self-loading 
heads- eeose e a uses S aa s eea Cut 10, 590, 076 
Hand- loaded conveyors................. ............. 31, 130, 505 
Total mechanically loaded....................... 268, 993, 989 


Percent- 
age of 
total 


[51 
B| ow 8955 
oloo nunmo- 


1 Less than 0.05 percent. 
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TABLE 40.—Units of mechanical loading equipment sold to bituminous-coal and 
lignite mines for underground use in the United States, as reported by manu- 
facturers, 1946-53 


Change 
Type of equipment 1946 | 1947 | 1948 | 1949 | 1080 | 1951 | 1952 | 1953 | from 

(percent) 
Mobile loading machines.......... 490 485 | 1723 | 1286 | 1289 | 1287 | 1206 180 1 4-19. 9 

Continuous mining machines (1) (1) (1) (1) (1) 67 1 
Serap ers 3 12 17 8 1 4 8 11 ＋37. 5 
Conveyors 2. 838 8461, 025 394 316 297 155 87 — 43.9 
irt. 1,331 1, 343 1,765 688 606 588 369 345 —6. 5 

Number of manufacturers report- 

Ing E Zao Sus: 24 23 22 22 20 21 22 VEER 


1 Continuous mining machines included with mobile loading machines. 
2 Includes hand loaded conveyors and those equipped with duckbills or other self-loading heads. 


TABLE 41.— Units of mechanical loading and mining equipment sold for use in 
bituminous-coal and lignite mines in the United States and Alaska, as reported 
by manufacturers, 1952-53, by States 


: : Continuous 
Mobile loading e: Room con- 
: mining Augers Scrapers 
State machines machines veyors ! 


31952 | 1953 | 21952 | 1953 | 31952 | 1953 1952 1953 1952 1953 


— — | É. | ——y-. ͤ—6a4—ü | MM". | — — = | HH — | — 


Alabama........... 7 8 9 A A E AO A A 1 
J A AO AAA CA AA EE 8 A EE 
Colorado...........|]........ j| EA PORE ent SEMIS o uos S 
Illinois 13 ]]... 8 N 
Indiana 1 y dd] ARA )) O AA AAA . 
Kentucky.......... 19 18 io A A Os EA ÓN 23 17 
Maryland PAM. AN, A PS 8 L AA A A 8 
hh yd UA N 
North Dakota /!!! A ² AS E 8 
EK eege D. A EE S. sanies ll A EE OA 6 
Oklahoma %% EE ⁰⁵ EA RS JJ A E 
Pennsylvania...... 58 40 |........ 40 |.......- N 4 18 7 
Tennessee 1 )))). 86 F 2 E 
La d WEE 6 8 EEN lA VE 1 IJ —8 
Virginia 7 ei HUE vp et 7% ctm 8 5 
Washington Si E: AE JJ! 8 Lee ene 
West Virginia...... 82 3535 12 2222 DEE 90 51 
Wyoming 2 ! ͥ EA E 8 
Total 206 180 (2) 67 (3) 57 8 11 155 87 


1 Includes hand-loaded conveyors and those equipped with duckbills or other self-loading heads. 
? Sales of continuous mining machines are included with mobile loading machines in 1952. 
3 Data not available. 
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TABLE 42.—Units of conveying equipment sold for use in bituminous-coal and 
lignite mines in the United States, as reported by manufacturers, 1952-53, by 
States 


“ Mother” 
Face conveyors !| Shuttle cars conveyors 3 
State 
1952 1953 1952 1953 1952 1953 
Al,; EE -?,k½E• 35 eT EE 
rr EE g NEE 5 . 1 
Hips... ³ðᷣ x ees 14 17 14 12 
All.... y E A Meme 
Kentucky AAA 8 13 8 42 49 17 5 
h A AS A d ³ . 
II)); ⁵ð x 4 7 11 
Ged. ˙ ; ? 8 3 
Pennsylvanið ss sss RO Ure sss asss 10 1 127 140 6 14 
EE A Ee 2: EE 
/// eee Rp VE A 7 10 1 
hh TEEN 2 1 455. 1 
unn Eeer 44 39 166 118 26 18 
e ß , E WEE 14.22 AA 
. ³·W¹wmꝛꝛ y uil25. l s 76 49 428 437 67 58 


! Includes “Bridge” conveyors and all other conveyors 10 to 100 feet long. 
? Includes all haulage conveyors with capacity over 500 feet, except main-slope conveyors. 


MECHANICAL CLEANING 


Mechanical cleaning of bituminous coal in the United States was 
begun about 1875 at plants in western Pennsylvania and Illinois. 
The annual tonnage washed did not reach 10 million until 1907. 
Pneumatic cleaning was begun in 1919, but no statistics before 
1927 are available. Data collected before 1927 include only the coal 
that was washed at the mines and do not include that cleaned by 
pneumatic methods at the mines and that cleaned at central washeries 
operated by consumers.“ In 1927, the first year for which complete 
figures are available for all types of mechanical cleaning, 28 million net 
tons of bituminous coal were cleaned in the United States 

Since mechanical preparation includes screening as well as cleaning, 
the term “mechanical cleaning” refers only to cleaning with mechanical 
devices that effect separation of impurities from the raw coal by reason 
of differences in specific gravity. These mechanical devices are 
divided into two general classes, wet and pneumatic. The wet meth- 
ods include jigs, concentrating tables, classifiers, launder washers, 
dense-medium processes, flotation, and miscellaneous processes. Pneu- 
matic methods include pneumatic tables, pneumatic launders, pneu- 
matic jigs, and the air-sand process. Although the air-sand process 
employs a dense medium of air and sand, it is not a wet process, and 
therefore the tonnage has been included with pneumatic methods. 
Where the words clean, “cleaned,” or “cleaning” are used without 
qualification, the implied meaning refers to results obtained by 
mechanical cleaning devices. Unless otherwise specified, tonnages 
given represent merchantable or usable coal after removal of impurities 
rather than the raw coal before treatment. 

Growth of Mechanical Cleaning.—The quantity of bituminous coal 
mechanically cleaned in the United States increased from 28 million 
tons (5 percent of the total product) in 1927 to 242 million tons (53 
percent of the total production) in 1953. (See table 43.) 


Plein, L. N., Statistical Analysis of the Progress in Mechanical Cleaning of Bituminous Coal from 1927 
to 1934; Bureau of Mines Econ. Paper 18, 1936, p. 3. 
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Refuse handled at cleaning plants increased from 3 million tons in 
1929 to 54 million in 1953. The ratio of refuse to raw coal increased 
from 9 percent in 1929 to 18 percent in 1953. Increased mechanical 
loading during this period was the major reason for additional refuse. - 
Other important factors that tended to increase the percentage of 
refuse necessary to remove from the raw coal were: (1) Decreased 
demand for large lumps, (2) increased demand for stoker sizes, (3) in- 
creased practice of full-seam mining," (4) depletion of some of the 
better coals, and (5) general demand for cleaner coal. 

The number of mechanical cleaning plants increased from 236 in 
1928 to 611 in 1953, and the average annual Quipus per plant increased 
from 122,000 to 396,000 tons of cleaned coal per year during the 
same period. 

Bituminous coal produced at mines with cleaning plants increased 
from 66 million tons (12 percent of the total production) in 1929 to 
287 million tons (63 percent of the total production) in 1953. 

Consumer-operated plants include plants owned by steel companies 
that receive coal from various mines (but usually from affiliated com- 
panies), clean it, and then consume it directly at the plant. 

The ratio of tons cleaned at mines to total production at mines 
with cleaning plants increased from 49 percent in 1929 to 82 in 1953. 

Figure 12 shows the relation of the output of bituminous coal 
mechanically cleaned to total production, by methods of mining and 
loading. he three lines “mechanically cleaned,” “mechanically 
loaded," and “strip mined" follow approximately the same pattern. 
The gap between “mechanically loaded” and “mechanically cleaned”” 
increased during the war years 1940-45, because of limited construc- 
tion of new cleaning plants. 

Types of Cleaning Equipment.—Table 44 shows the quantity of 
bituminous coal cleaned, by type of equipment, and percentage 
cleaned by each type, 1927-53. Many cleaning plants use more than 
one type of equipment. In 1953, 83 plants were using both wet and 
pneumatic methods, but separate data were reported for each. Separate 
tonnage figures by type of cleaning were not reported for 52 cleanin 
plants in 1953 that used a combination of wet methods and cleane 
42 million tons. 

The oldest and most common type of coal-cleaning equipment is 
the jig. The first bituminous-coal washery in the United States 
was a piston jig built in 1869 near Pittsburgh, Pa., to clean slack.’ 
There are three general types of jigs—basket, piston, and Baum. 
The basket jig was the first to be developed; it consists of a sieve 
that moves up and down in a tank of water. The piston jig was the 
next stage in the development of coal cleaning. It consists of a 
fixed sieve, and water is forced through the coal by use of a piston. 
The Baum-type jig is the most recent development and the most 
. jig in use today. It is a fixed-screen jig with a sealed cham- 

er in which pulsations are given to the water by compressed air. 
The first Baum- type jigs installed in the United States were built in 
1928 in Indiana and Pennsylvania. 

Wet-process coal-washing tables as we know them today have 
been in use in the United States approximately 40 years. A few 
table installations worthy of note before adoption of our present-day 
differential-motion tables are as follows: Six bumping tables were 


7 Coal Age, vol. 45, February 1940, p. 74. 


COAL——BITUMINOUS AND LIGNITE 95 


operated in Western Kentucky in 1893; as late as 1923, 72 such 
tables were in operation in Pennsylvania? Bumping tables were 
the forerunners of our present-day concentrating tables. Coal- 
washing tables are mainly advantageous in treating sizes from X-inch 
down to 48- or 65-mesh; however, a recent installation provided for 
the washing of 3-inch to 0 sizes. 

The general theory of coal cleaning with classifiers or upward- 
current washers (also jigs) is that a particle sinks in an upward cur- 
rent of water if the speed of the current is less than the terminal 
velocity of fall of the particle in still water and rises if the speed of 
the current exceeds the terminal velocity of fall? A Robinson 
washer installed in Alabama in 1892 was the first classifier used in 
the United States, and the Menzies hydroseparator was first used in 
bituminous-coal fields in 1926. The first Menzies cone separator 
installed to clean bituminous coal went into operation in 1936 to 
clean 2%- to inch coal in West Virginia.!“ Most classifier-type 
equipment is restricted to cleaning coal from which the fine slack 
has been removed. 

Although the most primitive methods used for concentrating ores 
were launders or trough washers, they were little used for cleaning 
coal until the Rheolaveur was developed. The first Rheolaveur used 
in the United States for cleaning bituminous coal was installed in 
Colorado in 1925, the trough washer was first used in conjunction 
with Baum jigs at mines in West Virginia in 1936, and the first 
Koppers-Battelle launder was installed in West Virginia in 1937." 

The dense-medium process of coal cleaning uses the familiar float- 
and-sink procedure on a commercial scale. Just as pieces of wood 
float on water and sand sinks, so coal floats and refuse sinks when 
placed in a medium intermediate in specific gravity between the coal 
and refuse. Liquids most widely used for cleaning coal are solutions 
of calcium chloride in water and a suspended sand or magnetite 
pseudoliquid. The Chance process, using a mixture of sand and 
water, was first installed for cleaning bituminous coal in Pennsylvania 
in 1925. The first Belknap-chloride washer was installed in West 
Virginia in 1935. The first installations employing dense-medium 
jigging and a magnetite dense-medium liquid for cleaning coal were 
made in 1942 and 1945, respectively. Generally, the minus-X-inch 
slack is removed before the coal is cleaned by dense-medium processes. 

The air-sand process of coal cleaning was first installed in Penn- 
sylvania in 1930. It employs a dense medium formed by bubbling 
ar through a mass of dry sand. The air fluidizes the sand, the coal 
floats on the aerated sand mass, and the refuse sinks. Although the 
ar sand is generally grouped with dense-medium processes, it is 
included with pneumatic processes in the following tables. 

Froth flotation of coal in the United States began about 1918 with 
experiments at the Mellon Institute. Although it is applicable to 
the cleaning of fine sizes (minus-48-mesh), it may be employed on 
sizes as coarse as %-inch. 

Bituminous-coal cleaning by pneumatic methods includes air ta- 

les, air flow or air jigs, and air sand. The first commercial pneu- 

! Gandrud, B. W., Coal Preparation: AIME, 1950, p. 435. 

! Chapman, W. R. and Mott, R. A., The Cleaning of coal: Chapman & Hall, Ltd., London, 1928, p. 181. 


D Griffen, John, Coal Preparation: AIME, 1950, p. 275. 
N Coal Age, vol. 45, February 1940, p. 75. 
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matic table used for coal cleaning was installed in 1919 and later 
became known as the American oscillating table. The Peale-Davis 
air table was introduced in 1923, the Stump air-flow in 1932 and the 
McNally-Brusset Vacuum air jig in 1950. American oscillating ta- 
bles and Stump air-flow jigs are the predominant pneumatic coal 
cleaners in the United States today. Pneumatic methods are gener- 
ally used for cleaning small sizes of bituminous coal and often are 
employed in conjunction with some type of wet cleaning. 
Methods of Mining at Mines Served by Cleaning Plants.—Rapid 
progress has been made in mechanical loading of bituminous coal 
since 1927. "The ratio of output of bituminous coal mechanically 
loaded at both strip and underground mines to the total production 
increased from 7 percent in 1927 to 84 percent in 1953. During the 
same period the ratio of output of mechanically cleaned coal to total 
production increased from 5 to 53 percent. 
Table 45 gives the record of total bituminous-coal production and 
roduction from mines with cleaning plants, by mining methods, 
rom 1933-53. With the rapid growth of strip mining and under- 
5 mechanical loading, the necessity for mechanical cleaning 

ecame more urgent. Mechanical cleaning paced strip mining from 
1933 through 1938 and underground mechanical loading through 
1939. The rapid growth of strip mining, especially the numerous 
hillside operations, and restrictions on new cleaning plants during 
World War II reversed the trend. The ratio of production from 
strip mines with cleaning plants to total strip production decreased 
from 50 percent in 1938 to 29 percent in 1946. Cleaning at under- 
ground mines with mechanical loading remained fairly constant 
throughout the war years (1941—45); about 50 percent of the output 
mechanically loaded was produced at mines with cleaning plants. 
In 1953 the ratio of production from mines with cleaning plants to the 
total output at strip mines and underground mines with mechanical 
loading was about 46 and 77 percent, respectively. There has been 
little change at underground mines with hand loading in the per- 
centage of output from mines with cleaning plants to the total produc- 
tion, although the output hand loaded decreased from 278 million 
tons in 1933 to 71 million in 1953. 

Figure 13 shows the percentage of bituminous coal produced at 
mines with cleaning plants, by methods of mining and loading. 
Production at strip mines with mechanical cleaning increased from 
6 percent of the total in 1933 to 17 percent in 1953, and production 
at underground mines with mechanical loading and served by cleaning 
plants increased from 14 to 75 percent of the total during the same 
period. Production at underground mines with hand loading and 
served by cleaning plants decreased from 80 percent of the production 
at mines with cleaning plants in 1933 to 8 percent in 1953. 

Bituminous-Coal Cleaning by States.— Table 46 gives the production 
mechanically cleaned by States and table 47 the percentage of State 
output cleaned mechanically by years, 1927-53. Certain States 
are grouped to prevent revealing data on individual operations. 
Alabama was the only State that cleaned more than half the total 

roduction in the State in 1927, while in 1953 eight States—Alabama, 
Tllinois, Indiana, Kansas, Missouri, Pennsylvania, Washington, and 
West Virginia—mechanically cleaned over half of their total output. 

Table 53 gives 1953 data on total production at mines with cleaning 
plants and the results of cleaning operations by States. For every 
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100 tons of raw coal cleaned during 1953 at the mines, 82 tons of clean 
merchantable coal were obtained on the average, and 18 tons were 
discarded. 

Sales of Mechanical Cleaning Equipment.—Reports from 21 
manufacturers of bituminous-coal-cleaning equipment show that the 
total capacity of 1953 sales was 7,000 net tons of clean coal per hour 
compared with 8,700 tons capacity sold in 1952. Sales in 1953, by 
type of equipment, in terms of capacity, show that dense-medium 
processes ranked first, followed by jigs and wet tables. The capacity 
of all types of equipment sold in 1953 for cleaning bituminous coal 
by wet methods was equivalent to 4 percent of the bituminous coal 
cleaned in 1953, while the capacity of pneumatic equipment sold in 
1953 was 5 percent of the tonhage V cleaned in 1953. 
Approximately 60 percent of the total capacity of cleaning equipment 
sold in 1953 was for additions to present installations, and the re- 
mainder was new plants. 


MECHANICALLY LOADED—. 
(Underground) 
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FIGURE 12.—Bituminous-coal and eS production in the United States, 1927-53, 
by method of mining and loading and output mechanically cleaned. 
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FIGURE 13 —Percentage of total output from bituminous-coal mines served 


by eens plants in the United States, 1933-53, by method of mining and 
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TABLE 44.—Mechanical cleaning of bituminous coal in the United States, 1927-53, 
by type of equipment ! 


[Includes coal cleaned at plants operated by consumers at central washeries in Colorado and Pennsylvania] 


Wet methods 
Y SE | Total 
ear matic 0 
Concen- Dense- Jigs Other 
Jigs | trating pecu Launders| medium and | combi-| Total] methods 
tables processes| tables |nations? 
THOUSAND NET TONS OF CLEAN COAL 

1927. 18, 741 3, 200 8 21, 000 (3) 300 800 24, 041 3, 651 27, 692 
1928 17, 3, 412 22, 446 (3) 1, 056 156 24, 097 3, 786 28, 783 
1929 18, 915 3, 532 (5 2 7,103 (3) 1, 214 191 30, 955 5, 844 36, 79 

930...... 17, 724 2, 272 3) 2 9, 818 6 1, 029 62 30, 905 7, 895 38, 800 
1931...... 13,957 | 1,551 3 211,213 3) 926 11 | 27,658 | 8,514 | 36,172 
1932. 9, 821 3) 3 12, 140 806 9 23, 739 6, 539 30, 278 
1933. ` 11, 895 1,119 8 213, 272 (3) 693 5 26, 984 7,574 34, 558 
1934. 14, 012 1, 116 215, 168 6 1, 227 6 31, 529 8, 298 30, 827 
1935. 15, 735 1, 118 s) 3 18, 454 3) 1, 549 |......... 86, 856 8, 505 45, 361 
1036 23, 417 1,843 d 3 22, 631 (8) 2, 613 last: 50, 504 10, 591 61, 095 
EG (4) (4) 4 Ç (4) ‘) (9 4) 4) 65, 000 
1938...... 27, 615 984 4, 521 10, 681 4, 450 2,791 2, 145 53, 187 10, 268 63, 455 
1939 37, 056 1, 402 5, 917 12, 809 3, 256 2, 611 67, 734 11, 695 79, 429 
1940 47, 064 2, 330 7, 762 16, 269 6, 692 2, 765 4, 408 87, 290 14, 980 102, 270 
1941. 53, 287 2, 510 8, 177 16, 954 4, 364 5, 742 100, 378 17, 162 117, 540 
1942 66, 876 3, 138 10, 529 18, 658 12, 495 4, 366 5,938 | 122, 000 20, 187 142, 187 
1943. 66, 2. 929 11, 854 17. 424 13, 388 4, 322 8,366 | 124, 375 21, 201 145, 576 
1944 ..... 74,175 2, 753 14, 780 19, 686 13, 869 4, 649 8,751 | 138, 663 20, 158, 
1945. 68, 2, 594 14, 203 18. 980 12, 875 4, 754 8, 455 130, 470 17, 416 147, 886 
1946. 64,702 | 1,447 | 13,883 | 16,021 14, 173 3,776 | 8,057 | 122,059 | 16,611 | 138,670 
1947...... 85,931 | 2,980 | 14,648 | 17,902| 17, 702 4,303 | 12,617 | 156, 18,353 | 174,436 
1948. ..... 87, 506 4, 360 18,304 | 16,788 5,252 11,816 | 164, 664 16, 216 180, 880 
1949 72, 423 4, 040 14, 865 11, 238 17, 821 3, 288 j 140, 708 12, 153, 652 
1950...... 94,161 | 4,693 | 18,059 | 11,630 6,153 | 19,526 | 183,170 | 15,529 | 198,609 
1951. 101, 746 5, 811 23, 174 10, 362 33, 840 7, 613 221, 18, 580 240, 010 
1952 97, 3,723 19, 296 11, 738 31, 321 8, 280 36,925 | 208, 619 18, 646 ; 
1953. 101, 001 4, 002 18, 312 11, 988 36, 805 8, 647 " 222, 494 19, 265 241, 750 

PERCENTAGE CLEANED BY EACH TYPE 

1927. 67. 6 11. 6 3) $3.6 (3) 1.1 2.9 86. 8 13.2 100.0 
1928...... 62.3 11.8 3) 38.5 (3) 3.7 .5 86.8 13.2 100.0 
1929...... 51.4 9.6 3) 319.3 3) 3.3 .5 84.1 15.9 100.0 
1930...... 45.6 5.9 8 325.3 3) 2.7 .2 79.7 20.3 100.0 
1931. 38. 6 4. 3 3) 331.0 3) 2.6 5) 76.5 23.5 100.0 
1932...... 32.8 2.7 (5 340.2 (3) 2.7 5) 78.4 21.6 100.0 
1933...... 34.4 3.2 (3) 3 38. 5 (3) 2.0 5) 78.1 21.9 100.0 
1934. 35.2 2.8 3) 338.1 3) 3.1 5) 79.2 20.8 100.0 
1935...... 34.7 2.5 3) 3 40.7 3) 3.4 A 81.3 18.7 100.0 
1936. ..... 38.3 3.0 3) 337.1 3) 4 y A 82.7 17.3 100.0 
1937...... (9 (9 (4) (Š 4) (9 (4) (4) (9  |--------- 
1938. ..... 43.5 1.6 7.1 16.8 7.0 4.4 8.4 83.8 16.2 100.0 
1939______ 46.6 1.8 7.5 16.1 5.9 4.1 8.3 85.3 14.7 100.0 
1940. 46. 0 2. 3 7. 6 15. 9 6. 5 2. 7 4. 3 85. 3 14.7 100.0 
1941. 45. 3 2.2 7.0 14. 4 7.9 3.7 4.9 85.4 14.6 100.0 
1942. 47. 0 2.2 7. 4 13.1 8. 8 3.1 4.2 85. 8 14.2 100. 0 
1943. 45. 4 2. 0 8.1 12. 0 9.2 3. 0 5. 7 85. 4 14.6 100.0 
1944. 46. 7 1. 8 9. 3 12. 4 8. 8 2. 9 5. 5 87.4 12.6 100.0 
1945. 46. 4 1. 8 9. 6 12. 8 8.7 3.2 5.7 88. 2 11.8 100.0 
1946...... 46.7 1.0 10.0 11.6 10.2 2.7 5.8 88.0 12.0 100.0 
1947_..... 49.3 1.7 8.4 10.3 10.1 2.5 7.2 89. 5 10.5 100.0 
1948 48. 4 2. 4 10.1 9.3 11.4 2.9 6.5 91.0 9.0 100.0 
1919. 47. 1 2. 6 9. 7 7. 3 11. 6 2.2 11.1 91. 6 8. 4 100. 0 
1950. 47. 4 2. 4 9.1 5.8 14.6 3.1 9.8. 92.2 7.8 100.0 
1951...... 42.4 2.4 9. 7 4.3 14.1 3.2 16.2 92. 3 7.7 100.0 
1952 42. 8 1. 6 8. 5 5.2 13. 8 3. 6 16. 3 91. 8 8.2 100. 0 
1953. 41. 8 1. 6 7. 6 4. 9 15.2 3. 6 17. 3 92. 0 8. 0 100. 0 


1 There are no mechanical cleaning plants at lignite mines. 

3 Includes all other wet methods. 

3 Launders include classifiers and dense- medium processes for 1927-36, inclusive. 
4 Data not available. 

š Less than 0.05 percent. 
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TABLE 48.—Bituminous coal mechanically cleaned by wet and pneumatic 
methods, in the United States, 1950-53, by method of cleaning, in net tons of 
clean coal 


1953 
Method of cleaning 1950 1951 1952 Change 
Quantity from 1952 
(percent) 
Wet methods: 

At mines ee 174,776,675 | 213,806,870 | 202,597,163 | 214, 974, 289 +6. 1 
At consumer-operated plants 8, 393, 528 7, 623, 530 6, 021, 819 7, 519, 809 +24. 9 
Total wet methods. ......... 183, 170, 203 221, 430, 400 208, 618, 982 | 222, 494, 098 +6.7 
Pneumatic methods............... 15, 528, 315 18, 579, 408 18, 645, 648 19, 264, 479 +3.3 
Grand total................. 198, 698, 518 | 240, 009, 808 | 227, 264,630 | 241, 758, 577 +6. 4 


TABLE 49.—Bituminous coal cleaned jn the United States, 1952-53, by type of 
equipment 


[Includes consumer-operated plants) 


i Cleaned by each 
Plants in oper- | Net tons of clean coal E (percent of 
tota 


ation 1 
Type of equipment 
1952 1953 1952 1953 1952 1953 

Wet methods: 
DAT EE 300 296 | 97,336, 578 |101, 000, 574 42.8 41.8 
Concentrating tables 17 15 | 3,723,076 | 4,002, 100 1.6 1.6 
Classifiers-............. .. ... .......... 80 82 | 19, 295, 679 | 18, 312, 573 8.5 7.6 
Launders.................-........... 11 10 | 11, 737, 760 | 11,987,575 5.2 4.9 
Dense-medium processes 124 116 | 31, 320, 926 | 36, 805, 000 13.8 15.2 
Jigs and concentrating tables 23 22 | 8,280, 239 | 8,646, 792 3.6 3.6 
Other combinations and methods..... 49 52 | 36, 924, 724 | 41, 739, 484 16.3 17.3 
Total wet methods.................. 604 593 |208, 618, 982 |222, 494, 098 91.8 92.0 
Pneumatic methods 96 101 | 18,645, 648 | 19, 264, 479 8.2 8.0 
Grand total.. 2 625 2 611 |227, 264, 630 241, 758, 577 100.0 100. 0 


1 Where a plant has more than 1 type of cleaning, it is credited to the type of cleaning with the largest 
percentage of the output. 
| Pru does not add. Number of plants using both wet and pneumatic methods was 75 in 1952 and 83 
n 1 


TABLE 50.—Total production from bituminous-coal mines served by cleaning 
plants in the United States, 1952-53, by type of equipment, in net tons 


[Excludes eonsumer-operated plants] 


Change 

Type of equipment 1952 1953 from 1952 

(percent) 

Wet methods: 

A —ꝑꝗ ͤͤſ EE 123,977,777 126, 785, 419 +2.3 
Concentrating tables 3, 276, 024 3, 170, 294 —3. 2 
C61 EE 32, 590, 301 32, 378, 030 —.7 
% ³˙bU dd EE 9, 289, 757 8, 192, 920 — 11. 8 
Dense-medium processes 51, 590, 475 54, 724. 892 ＋ 6. 1 
Jigs and concentrating Lables .. eee 7, 305, 783 7, 646, 877 +4. 7 
Other combinations and methods: 43, 498, 925 49, 763, 511 +14. 4 
Total wet methods.... dF 271, 529, 042 | 282, 661, 943 +4.1 
Pneumatic methoden 43, 702, 734 49, 034, 357 +12.2 
Grand total. ad 315, 231, 776 | 331, 696, 300 +5. 2 
Less duplications !.................. 2. LLL eee ee 39, 098, 611 45, 064, 284 +15. 3 
Net total oro ðVKſ ⁰⁰ aen a 276, 133,165 | 286, 632, 016 +3.8 
United States total production? 466, 840, 782 | 457, 290, 449 —2.0 
Percent produced at mines having cleaning plants................ 59.1 DA T EE m 


1 Mines using both wet and pneumatic methods. 
2 Includes all coal except Pennsylvania anthracite. There are no mechanical cleaning plants at lignite 


mines. 
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TABLE 51.— Total production from bituminous-coal mines served by cleaning 
plants in the United States, 1950-53, by method of mining 


[Excludes consumer-operated plants] 


1950 1951 
Method of mining Thou- Per Thou- 
sand sand 


Hand-loaded underground............... 30, 256 | 11.3 | 34, 333 
Mechanically loaded underground....... 188, 732 | 70.8 | 217,257 
Mined at auger mines .. () 
Mined by stripping.....................- 47,701 | 17.9 | 50,675 
// o LE 266, 689 |100. 0 | 302, 265 


! Data not available. 


TABLE 52.— Bituminous coal mechanically cleaned by wet and pneumatic methods 
in the United States and Alaska, 1952-53, by States 


[Includes consumer-operated plants) 


| Output mechan- 


Net tons of clean coal ically cleaned 


Plants in | 
Ke operation | | (percent) 
1952 1953 1952 | 1953 1952 1953 

"rn PARA A RSS SOD | 43 | 40 | 9, 801, 444 | 11,110, 349 86. 1 88. 7 
e 2 | 1 265, 529 | 253, 570 | 38. 7 29.4 
AAA AAN AA 5 5 1, 485, 290 | 1, 618, 150 41.0 15.3 
D 69 69 36, 402, 615 35, 456, 970 79.5 I 
r REM 27 24 12, 935, 513 12, 650, 620 79.1 80. 0 
r 3 4 1, 174, 053 1, 238, 187 57. 9 72.2 
D 76 77 27, 710, 824 28, 144, 723 41. 9 43. 3 
Oe 10 10 2 578, 768 2 156, 543 87.3 | 90. 1 
e ia 2 2 104, 150 15, 035 5.0 2.4 
TOC gedet e eet e wb Ee 1 1 143, 681 95, 410 18.9 18.6 
rn E A A 27 | d 14, 771, 814 13, 576, 190 40. 8 39. 1 
rr > | 4 628, 083 623, 469 | 28.6 28.8 
. | 89 89 40, 740, 414 48, 776, 471 | 45.7 )2. 3 
ELA RA A 6 | 9 | 406, 720 535. 462 | v Dur 4 9.8 
enn | 6 | 6 | 2. 497, 890 2, 540, 571 | 40.7 | 38. 8 
K 33 0 7, 786, 248 7, 372, 207 36.1 38. 6 
nne | 16 | 11 821, 788 671, 246 97.3 | 97.3 
e | 205 | 204 67, 009, 806 74, 893, 404 47.3 | 55. 8 

D | 3625 | 4611 227, 264, 630 241, 758, 577 48.7 52.9 


Includes some coal mined in Pennsylvania and cleaned in Ohio and a small tonnage mined in other 
States and cleaned at a consumer-operated plant in Pennsylvania. 
3 Includes some coal mined in West Virginia and cleaned in Pennsylvania. 
e e Ch plants using both wet and pneumatic methods of cleaning and 550 plants using only 1 
ing method. 
! Represents 83 plants using both wet and pneumatic methods of cleaning and 528 plants using only 1 
cleaning method. 
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TABLE 53.—Operations at bituminous-coal-cleaning plants in the United States 


and Alaska, 1953, by States, in net tons 


Total raw Coal Refuse Ratio of Total pro- 
coal obtained | resulting duction from 
State moved to in in 1 Si mines served 
cleaning | cleaning | cleaning ent) , | by cleaning 
plants process process pe lants 
ff! ³ AA 16, 995, 208 | 11, 110, 349 5, 884, 859 34.6 11, 255, 051 
ASS aa... 8 342, 185 253, 570 88, 615 25. 9 253, 
Colorado 231, 448 211, 798 19, 650 8. 5 293, 158 
mines 8 42, 386, 515 35, 456, 970 6, 929, 545 16. 3 41, 057, 746 
e . ....... 14, 460, 778 | 12, 650, 620 1, 810, 158 12.5 13, 277, 846 
Kansas ci dll , 646, 1, 238, 187 408, 24.8 1, 232, 187 
Kentucky AAA A 33, 278, 057 | 28, 144, 723 5, 133, 334 15.4 32, 653, 848 
Misco. A 2, 883, 716 2, 156, 543 27,173 25. 2 2, 171, 698 
Montana s l... IAE 49, 45, 035 4, 470 9.0 52, 697 
New Mexico 103, 698 95, 410 8, 288 8.0 359, 728 
OVO S Zo Cum ĩ⅛ͤ6¶ 17, 216, 136 | 13,576,190 | 3,639, 946 21.1 17, 264, 843 
0 A a re ee 36, 249 623, 469 112, 780 15.3 703, 824 
Pennsylvania 2... ooo... 54, 219, 387 | 42, 663, 014 | 11, 556, 373 21.3 49, 736, 539 
Tennessee 624, 087 535, 4 8, 625 14.2 ,327, 
I hs A ( 3, 002, 780 2, 540, 571 462, 209 15. 4 , 303, 
Virginia... ð⁵ ð ]ð2 , 649, 274 7, 372, 207 1, 277, 067 14.8 11, 537, 735 
Washington 922, 127 671, 246 50, 881 27.2 673, 038 
West Virginia ꝶ 22-2 89, 452, 610 | 74, 893, 404 | 14, 559, 206 16.3 99, 471, 905 
Total at mines only .. 287, 200, 487 ¡234, 238, 768 | 52, 961, 719 18.4 286, 632, 016 
Consumer plants 5 eee 8,453,040 | 7,519, 809 933, 231 E 
Grand total... 295, 653, 527 241, 758, 577 | 53, 894, 950 188 8 


! In Alabama (for example) for every 100 tons of raw coal cleaned in 1953, an average of 34.6 tons of refuse 
was discarded and 65.4 tons of clean marketable coal was obtained. 

2 Includes some coal mined in Pennsylvania and cleaned in Ohio. 

3 Includes some coal mined in West Virginia and cleaned in Pennsylvania. 

4 Includes all mechanical cleaning other than washeries operated by consumer steel companies. 

3 Includes central washeries in Colorado and Pennsylvania operated by consumer steel companies. 


MECHANICAL CRUSHING 


Mechanical crushing is the process of running the coal through a 
heavy machine which crushes the large lumps into smaller ones. 
There are 2 prime objectives in crushing bituminous coal; 1 is to 
reduce lump to sizes that will facilitate handling and cleaning, and 
the otheris to reduce to sizes according to market requirements. Since, 
before 1930, the larger sizes of lump were at a premium and there was 
only a small amount of mechanical cleaning, there was little incentive 
to crush soft coal other than to reduce the large lumps so that they 
would pass through the tipple. After about 1930 the steadily increas- 
ing percentage of soft coal mechanically loaded underground or loaded 
with power shovels at strip mines increased the proportion of large 
lumps and the amount of refuse that was loaded with the coal. To 
prepare a suitable product, often the coal must be crushed before it 
can be mechanically cleaned properly. The tonnage of soft coal loaded 
by machine and mined by stripping increased from 14 percent of 
the total output in 1930 to 84 percent in 1953. The increased use of 
mechanical stokers, which require specific sizes—usually the smaller 
sizes, greatly stimulated the necessity for crushing coal. Also, 
industrial consumers were constantly striving for greater fuel efficiency 
and demanding cleaner coal. As noted above, crushing facilitates the 
cleaning process. "Therefore, it is not surprising that there has been 
a steady increase in the crushing of soft coal at mines in recent years. 

The growth of mechanical crushing since 1940 is shown in table 54 
and graphically in figure 14. The tonnage crushed has increased 
threefold from 1940 to 1953. "The table also shows the growing close 
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relationship among crushing, mechanical cleaning, and method of 
loading. Detailed figures on crushing by States are given in table 55. 
The variation of percentage of total production of coal crushed in 
different States may be affected by several factors, including physical 
character of the coal, mining method, amount and nature of impurities 
in the coal, and market demand. 


30 


25 


20 


PERCENT 


NOT AVAILABLE 


FIGURE 14.—Percentage of total production of bituminous coal and lignite crushed 
at mines in the United States, 1940 and 1944—53. 


TABLE 54.— Mechanical crushing of bituminous coal and lignite at mines in the 
United States, 1940 and 1944-53 ! 


Percentage | Percentage of total production 


Percentage 
of produc- of mines where crushing is 
Number of produc: Percent- | tion me- done, by method of loading 
of mines Coal crushed at |, 888 of. | chanically U f 0. 
Year crushin crushed mines total pro-| cleaned 
g (net tons) duction | at mines 
coal lar is | crushed | where UT Hand- Stri 
done crushing is) joadea | loaded ed 
1940 716 35, 251, 061 19.3 7.7 d (2 3) 8 
1984 sesso 814 | 66, 460, 564 29. 6 10. 8 2 (3) 1) 6 
1945. .........- 830 | 70, 936, 898 32.4 12.3 3) (2) 2) 2) 
19466. 851 | 66, 663, 732 31.8 12.5 39.9 52. 8 19. 9 27. 3 
1947 904 | 88, 985, 858 35.7 14.1 41.4 56.0 16.5 27.5 
1948_____ -..- 995 | 91, 564, 311 36.6 15.3 42.1 59.0 13.3 27.7 
1949. .......... 1, 120 | 77, 327, 691 39. 0 17.7 47.3 01.4 11.5 27.1 
1950. ooo... 1, 210 |101, 731 40.1 19.7 50. 6 62. 9 11.5 25.6 
1951.......---- 1,374 |118, 663, 712 39. 6 22. 2 54. 8 65. 5 10. 2 24.3 
1952 1, 325 108, 102, 158 40. 5 23.2 59.6 65.3 9.3 25.4 
19533. 1, 29 116, 493, 415 42. 5 25. 5 62.7 68. 8 7. 9 23.3 


1 Data not available for 1941-43, inclusive. Lignite and Virginia semianthracite mines are not included 
in 1940-49, inclusive. 
3 Data not available. 
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TABLE 55.—Mechanical crushing of bituminous coal and lignite at mines in the 
United States and Alaska, 1952-53, by States 


Percentage of 


Number of production | percentage of 

mines crushing | Coal crushed (net tons) ee ei total produc- 

State coal crushing is tion crushed 

done 
1952 1953 1952 1953 
Alabama 6, 510, 104 3 ; 57.2 63. 7 
LN oia C 127, 493 3 ; f 18.6 19. 5 
ATIZ0TI8. l ee 500 : : 10.0 10. 0 
Arkans s? 380, 779 ; . 43.6 49. 6 
California (lignite) 2, 998 E 100.05 
Coloradó__....... eege 1. 192, 909 ; : 32.9 43.0 
Illinois eee arie e 14, 393, 312 . : 31.4 29.9 
eee, sc rod 4, 067 4, 490, 324 š: . 24.9 28.4 
A AA 551, 715 ; š 33.4 39.7 
Kansas 5 5 „006, 644, 579 : ; 49. 6 37.6 
Kentucků 11, 722, 471 ; ; 19.9 18.0 
Maryland 3 ; 70, 424 . I 11.2 13.3 
RE E 993, 624 | 1,125,381 33.6 47.0 
Montana: 

Bituminous. ............ 7 7 58, 100 72, 958 9.5 31.5 2.8 3.9 
Lienitte À. 1 1 600 600 8.4 8.6 2.0 2.4 
Total Montana 8 8 58, 700 73, 558 9.5 30. 8 2.8 3.9 
New Mexico 3 3 595, 189 253, 520 93.8 61. 6 78.4 49. 3 
North Dakota (lignite)...... 14 13 2, 393, 619 2, 254, 404 87.1 87.7 80. 2 80.4 
AA 119 107 9,071,948 | 9, 976, 655 48. 6 56. 9 25.1 28.7 
Oklahoma. 13 13 | 1,078,376 | 1, 133, 519 66. 6 70.6 49. 2 52. 3 
Pennsylvania................ 335 316 | 26, 149, 028 | 31, 242, 011 52.2 55.7 29.3 33.5 
Tennesse =š 19 15 587, 676 658, 101 36.6 41.0 11.2 12.0 
Utah: ee o 22 sls mas 32 34 | 3,175,093 | 3,744, 133 55.0 60. 5 51.7 57.2 
Virginia ee 31 37 | 2,520,612 | 2,811,516 51.4 37.3 11.7 14.7 
Washington 13 10 173, 465 155, 068 24.6 27.9 20.5 22.5 
West Vireinig 288 276 | 18,373,048 | 20, 233, 076 24.9 28.0 13.0 15.1 
Wyoming 15 15 | 1,583,637 | 1, 532, 189 36. 4 40. 6 26.0 29.2 
Total...........------- 1,325 | 1,239 108, 102, 158 116, 493, 415 40. 5 42. 5 23.2 25. 5 


TREATMENT FOR ALLAYING DUST 


In recent years consumers have become more and more insistent 
that something be done about the dust from soft coal. The dust on 
coal may be negligible in comparison to the total weight; however, 
it is often carried where it is not wanted and may create & nuisance 
or a hazard from explosion. Thus, much experimentation has been 
carried on to develop processes for allaying coal dust. It should be 
noted that the following discussion pertains entirely to dust treat- 
ment at the tipple and has no reference to dust problems in under- 

round coal mines. The main purpose of surface treatment of coal 
is to control the dust, but such treatment also serves a seconda 
purpose in helping to prevent freezing of wet coal. Other benefits 
are claimed as the result of treatment of soft coal with various agents 
or materials, such as reduced windage loss of fines in transit, improved 
burning performance, reduced tendency toward spontaneous heating 
during storage, and reduced air slackening and disintegration. 

The materials used for surface treatment of coal to prevent dust 
are divided into three groups: (1) water in conjunction with wetting 
agents, (2) calcium chloride or calcium chloride with various admix- 
tures, and (3) oil or other petroleum products." 

Wetting agents are organic chemical compounds that cause water 
to spread into a thin film and wet the coal surface readily. The 
quantity used depends on the concentration of the material and on its 
effectiveness; it may range from 1 to 10 gallons of agent to 1,000 


12 Young, W. H., and Anderson, R. L., Mechanical Crushing of Bituminous Coal and Treatment for 
Allaying Dust: Mechanization, vol. 15 April 1951, pp. 163-165. 
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gallons of water. Wetting agents do not retard evaporation of water 
and therefore do not make the coal permanently dustless; however, 
they do not evaporate at ordinary temperatures, and the coal is 
readily rewet for long intervals after water is applied. 

Calcium chloride is a hygroscopic salt; that is, the dry salt will take 
up moisture from the atmosphere under normal conditions of relative 
humidity. It may be applied in solution, the usual concentration is 
3 pounds of 77- to 80-percent flakes to 1 gallon of solution having a 
specific gravity of about 1.22. The amount of calcium chloride 
solution (specific gravity 1.22) required to treat 1 ton of bituminous 
coal of prepared sizes is 2% gallons. Coals having an inherent mois- 
ture content of over 8 percent cannot be effectively dust-proofed 
with calcium chloride. 

When enough oil or other petroleum products are applied uni- 
formly over the surface of coal, they form a sticky film, and fine 
particles of dust adhere to the larger pieces of coal or agglomerate 
into larger units that are too heavy to float in air currents. "The 
rate of evaporation of oil is negligible, and no appreciable amount is 
washed off the coal by rain. From 1 to 6 quarts of oil per ton is 
required for dust treatment of coal, depending on the method used, 
the size and type of coal treated, and many other factors. 

The historical trend in the growth of treatment of soft coal to allay 
dust, 1940—53, is shown in table 56. "The tonnage treated increased 
from 8 percent of total production in 1940 to 11 percent in 1953. 
However, treatment was reduced sharply during World War II owing 
to Government restrictions on the use of oil for spraying. The 
percentage of soft coal treated, by types of agent used, is shown 

lly in figure 15. The predominant treating agent has been 


States are given in table 57. 


Og 7227 

10 , 
, 

= 


90 


so ess 


(o DK 
SEL E UE V H 144 : 
— aim T 1 * 
Kap: Séi RCM pud 
RER 
3: Cha EN 
t: TEP 


dh E de 
rcm 


PERCENT 


40 41 42 43 44 45 46 47 48 49 50 5 52 53 


FigurE 15.—Percentage of total bituminous coal and lignite treated for allaying 
dust at mines in the United States, 1940-53, by type of agent used. 
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TABLE 57.—Treatment of bituminous coal and lignite at mines for allaying dust, 
in the United States, 1952-53 by States 


Percentage of 
Number of production Percentage of 
mines treating | Coal treated (net tons) treated at total produc- 
State coal mines where tion treated 
treating is done 

1952 1953 1952 1953 1952 1953 
Alabama................-..- 8 7 227,153 114, 925 47.4 20.1 2.0 0.9 
Arkansas 5 4 58, 174 38, 450 14.2 25. 4 6. 7 5. 0 
Colorado 47 40 267, 412 265, 430 14.7 17. 3 7. 4 7. 4 
Hlinois......... . .. ore IRE 99 95 | 6,018,233 | 7,200,126 17.0 19.3 13.1 15.6 
Indiana. 29 28 | 1,443,282 | 1,695, 636 13.1 14.8 8.8 10.7 
Io ð 7 5 , 905 12, 614 15.8 14.9 1.2 .9 
CC 4 4 201, 554 79, 990 15. 6 7.1 9. 9 4.7 
Kentucky................... 149 140 | 12, 201,899 | 9,598,777 35.0 29.4 18.6 14.8 
Maryland.................... 1 800 |............ 15.5 lisa. d [cesses 
Missouri 11 10 187, 502 143, 004 7. 9 7. 5 6. 3 6. 0 

Mo 

Bituminous............. 8 85, 649 39, 374 10. 2 17.0 1.7 2.1 
Total Montana 7 8 35, 649 39, 374 10. 2 17.0 1.7 2.1 
North Dakota (lignite)...... 9 10 259, 639 289, 574 14.6 14.8 8.7 10.3 
LG 26 23 | 1,391,004 | 1,886,843 15.6 22.7 3.8 5.4 
Oklahoma................... 11 9 , 482 198, 100 24.0 20.0 12.9 9.1 
Pennsylvania................ 115 107 | 6,692, 693 7, 057, 863 25.4 26.4 7.5 7.6 
Tennesse 15 9 332, 115 I , 288 21.3 16.4 6.3 3.9 
Eeer 30 80 2, 282, 680 2, 325, 746 51.2 52.3 37.2 35.5 
Virginia..................... 47 42 | 3,875, 645 2, 963, 693 31.1 25.6 18.0 15.5 
Washington. ö 169 |........ Ch, AA NE EE mee 
West Virginia................ 226 193 | 15,409,137 | 14, 543, 556 24.6 24.0 10.9 10.8 
Wyoming.................... 19 19 293, 318 293, 634 7.8 9.2 4.8 5.6 
Total... . 1 2 csl 865 785 | 51,568, 276 | 48, 958, 801 24.4 23.7 11.0 10.7 


PRODUCTION BY STATE AND COUNTY 

Detailed production and employment statistics are given in table 
58 for each coal-producing county in the United States from which 
three or more operators submitted reports for 1953. Statistics on 
counties with less than three reporting producers have been combined 
with data for other counties in the same State to avoid disclosing 
individual figures, unless the operators have granted permission to 
publish them separately. Production of mines on the border be- 
tween two States has been credited to the State from which the coal 
was extracted rather than to that in which the tipple was situated. 
If the coal was mined from lands in both States, the tonnage was 
apportioned accordingly. 

Bituminous coal and lignite were mined in 26 States and Alaska 
and in 353 counties in 1953. Since soft-coal composes a very large 
percentage of the economic activity in many counties, the key items 
pertaining to the industry are published counties. These key 
items— (1) method of shipment of the coal, (2) value, (3) number of 
men working daily, (4) days worked, and (5) tons per man per day— 
are very helpful in making analyses of potential markets by counties. 

The most striking thing about the following table is the wide vari- 
ations between the different counties in the same State. Using 
Alabama as an illustration, production varied from 8.7 million tons 
in Jefferson County to only 2,210 tons in Winston County in 1953. 
Even average value and average tons per man per day indicated tre- 
mendous variations among the various counties. The differences in 
average value are the result of quality of coal, method of transporta- 
tion, or market conditions. The differences in output per man per 
day are largely. caused by physical conditions, method of mining, 
and the extent of mechanization. 
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TRANSPORTATION 


The method of shipment of bituminous coal and lignite from the 
mines not only has an important bearing upon the opening of the 
mine in the first instance but also upon the cost of the transportation 
and ultimately upon the final price of the coal to consumers at the 
destination. Before the advent of the railroads coal was transported 
to consumers by wagons or by water. Thus, the opening of new 
mines was limited by nearness to market by wagon haulage or easy 
access to water transportation. By about 1850 the railroads had 
become the principal method of transporting coal, but here again the 
opening of new mines and new coal fields awaited arrival of the rail- 
roads. Motor trucks were not used until after World War I and not 
significantly so until the late 1920's. By the middle 1930's, trucks 
had become not only an important method of transporting coal from 
mines to the final destination but also were used in hauling coal from 
mines to tipples and railroad sidings or waterways for further ship- 
ment. “This latter use made possible the opening of many small 
mines and even larger strip mines. The introduction of an alterna- 
tive, and usually cheaper, form of transportation tended to intensify 
competition among the coal producers and also among certain markets. 
The historical trend in methods of shipment of soft coal from mines 
for 1933-53 is shown in table 59 and graphically in figure 16. 

Shipments by Railroad.—Rail shipments have been the principal 
method of moving soft coal from mines since the early advent of the 
railroads. Before about 1933 approximately 90 percent of the total 
production was shipped by railroad. Since 1933 the quantity shipped 
by rail, including the tonnage trucked to rail sidings, declined steadily 
to 79 percent by 1953. This decline in percentage has been due 
largely to increased shipments by water and shipments by truck from 
mines to the final destination. 

Detailed statistics on shipments of soft coal, by individual railroads 
and rivers, are shown in table 60. Data include coal loaded at mines 
directly into railroad cars or river barges, hauled by truck to railroad 
sidings and hauled by trucks to waterways. In general, the data 
show the quantity of bituminous coal and lignite originated for each 
railroad and waterway as reported by mine operators. It must be 
noted that in 1 year an operator may report coal loaded on the 
subsidiary railroad and in another year the same operator may report 
coal loaded on the parent railroad system. 

A very large proportion of the soft coal originating at mines by 
railroad does not travel to its final destination by rail. Approxi- 
mately 40 to 50 million tons per year is dumped at Atlantic coast 


tidewater piers and transported by water coastwise to ports in the 


United States or exported overseas. In addition, 40 to 50 million 
tons per year is dumped at lower Lake Erie, Lake Ontario, and Lake 
Michigan ports, and transported by water to the Northwestern States 
and to Canada. Some of this coal is again transshipped by rail or 
trucks to final destination. Weekly and monthly statistics of the 
tidewater and Lake dumpings are published currently in Weekly Coal 
Reports of the Bureau of Mines. 

Shipments by Waterways.—As mentioned above, some of the 
earliest shipments of soft coal were by water. However, the major 
movement by water awaited growth of large consumers located on 
water, particularly the steel industry on the Monongahela River near 


128 MINERALS YEARBOOK, 1953 


Pittsburgh. Even in 1953 by far the largest movement of soft, coal 
by water was on the Monongahela River. Since 1933 the proportion 
shipped by water, including the tonnage trucked to water, has been 
growing and has increased from 4 percent of total production in 1933 
to 8 percent in 1953. Part of this growth is accounted for by increased 
shipments on rivers other than the Monongahela. In 1953 soft coal 
was being shipped from mines via nine rivers. All of the coal shipped 
from the mines by river does not travel by river to its final destination. 
There is a considerable tonnage, moving particularly to the Cincinnati 
area, that is transshipped from the Ohio River to final destination by 
railroad or truck, 

Trucked to Railroads or Waterways.—The most recent development 
in the shipment of soft coal is the trucking of coal from mines to 
railroad sidings or to waterways for further shipment. Table 61 gives 
the historical trend of this development since 1940, indicating an 
increase from 1 percent in 1940 to 6 percent of total production in 
1953. During the same period the average distance trucked doubled, 
increasing from 4 miles to 8. Since the producers of approximately 
two thirds of the tonnage trucked to railroads or waterways gave the 
distance the coal was trucked, the above figures on distance appear 
to be representative. 

Trucked to Final Destination.—As indicated above, for many years 

motor trucks have been gradually gaining in importance as a means of 
- transporting coal from mines to final destination. The development 
of larger and more efficient trucks and of more improved highways has 
stimulated this growth. The fact that the freight rate per ton-mile 
for short hauls is characteristically higher than for long hauls has 
encouraged the use of trucks where it is easiest for them to compete, 
namely, in short-haul trafic. Since soft coal is produced in some 26 
States, many markets are now within trucking distance. 

Detailed statistics on shipments of soft coal from mines to the final 
destination by trucks for 1933-53 are shown in table 59. For 1933-36 
producers were asked to report Commercial sales by truck or wagon, 
excluding coal used by employees.” For 1938-46 producers were 
asked to report “Shipped by truck or wagon, excluding coal used by 
mine employees.” Beginning with 1947 each producer was asked to 
report “Shipped by truck or wagon from mine to final destination, 
excluding coal used by mine employees.” It is believed that the 
figures for the years mentioned above are reasonably comparable. 
This method of shipping coal from mines to the final destination, as a 
percentage of total production, doubled in the past 20 years, in- 
creasing from 5 percent in 1933 to 10 percent of the total output in 
1953. 

Used at Mines.—The remaining production of soft coal that is not 
shipped, has been classified as “Used at Mine.” This tonnage in- 
cludes such categories as coal used by mine employees, taken by 
locomotive tenders at tipple, used at mines for power and heat, trans- 
ported from mines to point of use by conveyors or trams, made into 
beehive coke at mines, and all other uses at mines. Particularly since 
1933, there has been little change in the percentage of tonnage used at 
mines. (See table 59.) However, there have been very substantial 
changes in the different categories mentioned above. During World 
War 1 approximately half of all the coke produced was beehive coke, 
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made at mines. As byproduct ovens replaced beehive ovens in later 
years, the making of beehive coke at the mines almost ceased. During 
World War II beehive coke made at mines expanded sharply but 
dropped steadily after the close of the war and was insignificant in 
1953. For many years the tonnages in each of the remaining cate- 
gories have been decreasing except Shipped by conveyors or trams 
to point of consumption," which has been increasing. 
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FIGURE 16.—Percentage of total production of bituminous coal and lignite, 
1933-53, by method of shipment from mines and used at mines. 
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TABLE 59.—Method of shipment of bituminous coal and lignite from mines, 


and used at mines, in the United States, 1933-53 


Method of shipment from mines 


Shipped by rail and trucked Shipped by water and Used Total 
Year to rail trucked to water Trucked at produc- 
to final | mines! tion 
destina- 
Rail T 'Total Water 7 Total tion 
THOUBAND NET TONS 

1933 (2) (2) 293, 258 2) (2) 13, 021 5, 463 11, 888 333, 630 
1934. 6 d 313, 304 2 (2) 15, 128 18, 739 12, 197 359, 368 
1935 3 2 319, 742 2 2) 18, 327 21, 960 12, 344 372, 373 
1936_______ 3 2) 370, 763 1 d 27, 929 15, 528 439, 088 
1937....... 2) d (2) 8 d (2) (2) (2) 445, 531 
1938....... 2) 3 295, 336 2 1 16, 903 25, 592 10, 714 348, 545 
1939....... 327, 145 4,045 | 331,190 21, 148 1, 081 22, 229 , 534 11, 394, 855 
1040....... 375, 364 024 , 988 28, 390 1, 103 29, 493 35, 540 15, 350 460, 771 
1941. 414, 040 11,144 | 425, 184 28, 898 1, 342 30, 240 40, 056 18, 669 514, 149 
1942....... 4064, 693 18,121 | 482,814 33, 297 721 34, 018 45,154 20, 707 582, 693 
1043....... , 31,195 | 495, 863 29, 291 897 30, 188 42, 433 21, 693 590, 177 
1944. 476, 455 , 681 527, 136 30, 328 1, 190 31, 518 40, 123 20, 799 619, 576 
1945 443, 47,140 | 490, 472 26, 152 1, 396 27, 548 41, 477 18, 120 577, 617 
1946....... 403, 111 47,504 | 450, 615 23, 493 1, 149 24, 642 42, 731 15, 934 533, 

1947....... 468, 554 58,728 | 527,282 27,911 1, 802 29, 803 55, 850 17, 680 630, 624 
1948— 746 59, 448 | 498, 194 25, 250 1, 485 26, 735 58, 260 16, 329 599, 518 
1949_______ 316, 182 40, 420 56, 602 20, 760 , 069 21, 829 47, 786 11, 651 437, 868 
1950....... 375, 578 41,647 | 417,225 20, 299 1, 284 27, 583 58, 286 13, 217 516, 311 
1951....... 396, 3 34,070 | 430,387 29, 019 965 29, 984 58, 132 15, 162 533, 665 
1952.. ..... 346, 525 ,386 375, 911 26, 027 1, 719 27, 746 50, 231 12, 953 466, 841 
1953.. ..... 5, 802 20,241 | 362,133 | 33,025 2, 623 35, 648 47, 102 12, 407 451, 

PERCENTAGE OF TOTAL 

1933....... (3) 2) 87.9 3) 6 3.9 4.6 3.6 100. 0 
1934_______ d 3 87.2 d 1 4.2 5.2 3.4 100.0 
1935. 1 3 85. 9 3 1 4.9 5.9 3.3 100.0 
1936....... d 2 84, 4 d 2 5.7 6. 4 3.5 100.0 
1937....... : 3 (2) 3 3 (2) () (3) 100.0 
1938_______ 2) € 84.7 2) 1 4.9 7.3 3.1 100.0 
1939....... 82.9 1.0 83.9 5.3 0.3 5.6 7.5 3.0 100.0 
1940....... 81. 5 1.1 82. 6 6.2 .2 6.4 7.7 3.3 100.0 
1941 80. 5 2.2 82. 7 5. 6 . 3 5. 9 7. 8 3. 6 100. 0 
19422. 79. 8 3.1 82. 9 5.7 . 1 5. 8 7. 7 3. 6 100. 0 
1943....... 78.7 5.3 84.0 5.0 .1 5.1 7.2 3.7 100.0 
1044....... 76.9 8.2 85.1 4.9 .2 5.1 6.5 3.3 100. 0 
1945 76. 7 8.2 84.9 4.5 .3 4,8 7.2 3.1 100, 0 
1946....... 75.5 8.9 84.4 4.4 .2 4.6 8.0 3.0 100. 0 
1947. 74. 3 9. 3 83. 6 4. 4 . 3 4.7 8.9 2.8 100.0 
1948....... 73.2 9.9 83.1 4.2 . 3 4. 5 9.7 2. 7 100. 0 
1949 72.2 9.2 81.4 4. 7 . 3 5. 0 10. 9 2. 7 100. 0 
1950....... 72.7 8.1 80.8 5.1 .2 5.3 11.3 2.6 100.0 
1951....... 74.3 6.4 80. 7 5.4 2 5. 6 10. 9 2. 8 100. 0 
1952....... 74.2 6.3 80.5 5.6 . 3 5. 9 10. 8 2. 8 100. 0 
1953. 73. 5 5. 7 79.2 7.2 . 6 7. 8 10. 3 2.7 100. 0 


1 Includes coal used by mine employees, taken by locomotive tenders at tipples, used at mines for power 
and heat, transported from mines to point of use by conveyors or trams, made into beehlve coke at mines, 


and all other uses at mines. 
3 Data not available. 
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TABLE 60.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States and Alaska, 1953, as reported by mine operators 


Net tons 
Route State eX 
otal for 
By State route 
RAILROAD 
Alabama Central...............................-.-- Alabama.................. 84, 500 84, 500 
JJ) 8 Alaska....................| 819,737 819, 737 
Algers, Winslow & Western.......................... Indiana... . ..... ias 1, 773, 255 1, 773, 255 
Artemis-Jellicooxꝓ U ü —P 1 Kentucky 6, 600 6, 600 
Colorado 224, 053 
Atchison, Topeka & Santa Fe....................... ess 361, 712 985, 016 
New Mexico............... 399, 251 
DEE 191, 673 
pos 35 129, 893 
baltimore & Ohio. . OM ... 3.84544 84. 722.088 
Pennsylvanla 6, 429, 880 
West Virginia 24, 086, 725 
Bessemer & Lake krie 4 Pennsylvania. 2, 129, 006 2, 129, 006 
eee, ß EE Tennesse 100, 059 100, 059 
Buffalo Creek & Gauley_-_..... West Virginia 685, 982 685, 982 
Cambria & Indiana................................- Pennsylvania............. 2, 768, 312 2, 768, 312 
Campbell's Creek........-.------------------------- West Virginia. ...........- 74, 587 474, 587 
Carbon AA lll 8 , 780, 496 1, 780, 496 
Castlemen River R. R............................. Maryland................. 6, 234 6, 234 
Central of Georgia..-.--...----.-------------------- Alabama... .... . .... . ee 16,063 16, 063 
ad ———— M 11, AA 
Chesapeake e hee Virginia FFC 967, 391 53, 685, 560 
West Virginia. 41, 260, 274 
Cheswick & Harmar...............................- Pennsylvania............- 631, 509 631, 509 
Colorado 10, 325 
| Illinois. ..................- 6,757, 095 
Chicago, Burlington & Quincy...................... VOWS E TSS iere 255, 229 8, 397, 126 
Missourl................... ; 
IDE ————— GC 815 
A eae eS ; 
Chicago & Eastern Illinois. ......................... Den ee RON 795, 891 ) 1, 603, 221 
Chicago & Illinois Midland......................... ire 8 4, 319, 814 4. 319, 814 
Chicago, Indianapolis & Loulsvillezaunᷣpn Indians 352, 618 352, 618 
Iden. 2, 700, 560 
Chicago, Milwaukee, St. Paul & Pacific............. Montana (bituminous) .... 331, 026 8, 303, 908 
North Dakota (lignite) ....| 182,322 
Chicago & North Western........................... Illinois-------------------- i 1, 314, 325 
Arkansas 28, 079 
Illinois..--..-.-.-...-..---- 636, 230 
Chicago, Rock Island & Pacific. .................... LE 77, 71 942, 013 
Missouri.......------------ 130, 818 
Oklahoma...............-- 69, 115 
Clinch eld —————nA—— Wie ss 5 ion 097 ) 5, 078, 945 
Colorado & Southeastern........................... Colorado.................. 14, 424 14, 424 
Colorado & Southern Colorado.................. 80, 611 30, 611 
Colorado & Weoming o Colorado 916, 111 916, 111 
Conemaugh & Black Lick... kk Pennsylvania 495, 809 495, 809 
Cumberland & Pennsylvania Maryland. ................ 22, 931 22, 931 
Colorado 1, 107, 680 
Denver & Rio Grande Western New Mercin 14, 810 4, 171, 030 
Utah... 88 3, 048, 
Detroit, Toledo & Ironton. ......................... RRE 465 
East Broad Top R. R. & Coal Coo Pennsylvania. ............ 281, 441 281, 441 
Emory River R. RRR R .. Dees Liege 114, 675 114, 675 
C ee eseses sees j 
Erle . 3 422, 765 ) 458,037 
Fort Smith & Van Buren Oklahoma................- 376, 459 376, 450 
Galesburg & Great Eastern. ........................ me qnn ae pA 55 461, 414 
0 0 e ; 
Great Northern......----.-------------------------- (Washington „ 86,144 648, 070 
Gulf, Mobile & Ohio n 1.035 896] 1, 104, 818 
mim i cmm 8 , , 
Ra ie & Broad Top Mountain R. R. & 
h,; E A y A uu Pennsylvania 47, 802 47, 802 
Alabama. 108, 144 
Illinois Central. nB 11, 938, 855 28.607, 442 
Kentucky................. 14, 427, 053 
Illinois Terminal ꝛ——ꝛ— k SE 3 Si 1 Ji 410, 167 
entucky.........-......- 4, 
e EE ve s 1.821.471) 2,195,636 
Johnstown & Stoney Creek Pennsylvania. ............ 223, 223, 483 
Joplin-Pittsburg— Kansas 21, 306 21, 306 
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TABLE 60.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States and Alaska, 1953, as reported by mine op- 
erators—Continued 


Net tons 
Route ‘ State 
RAILEOAD—Ccontinued 
Kanawha Central West Virginia 10, 449 
{Mi * 247,055 897,373 
Kansas City Southern Srl! ; ^ 
A Oklahoma 169, 135 
Kelley's Creek & Northwestern West Virginia 1, 242, 931 1, 242, 931 
Kentucky & Tennessee Kentucky................. 128, 431 128, 431 
Lake Erie, Franklin & Clarion...................... Pennsylvania. ....-------- 606, 591 606, 591 
Litchfield & Madison Tllinois-....--------------- 317, 315 317, 315 
RODA 55 M LL ME 2, 296, 959 
Louisville de Nashville. essere E 2 763. 946 28,949,310 
ée e ss 159, 685 
Mary elle 8 ANA 7 529, 821 529, 821 
Midland Vaney.— ————.—.— (Oklahoma. LIIIN] 278 5% 428,952 
Minneapolis de Bt. Louls------------------+--+----+- (loma b.... 2 2] 1,080,140 
Minneapolis, St. Paul & Sault Ste. Marie. North Dakota (lignite).... 550, 770 550, 770 
Missouri-Illinols ll llc l.l lll. Illinous. .................. 214, 436 214, 436 
ULL J... 8 418, 658 
Missouri-Kansas-Texags.......... ... .. Missouri................... 482, 901 1, 266, 869 
Oklahoma................. 365, 310 
Arkansas 424, 
RI —— SS) 886.187 || 3670, 369 
EE 5 1 168 382 
ennsylvania............. , 163, 
Mio asc ð-â — ent irginia. ............ 9, 254, 515 10, 417, 897 
Montana, Wyoming & Southern Montana (bituminous).... 47, 498 47, 408 
Mean edrr eaaa aaeoa sa Pennsylvania 3, 162, 597 3, 1o 78 
Nashville, Chattanogga & St. Louis Tennessee 998, 788 
IIlinois : 5, 802, 331 
New York Central (includes coal shipped over Indiana 2, 787, 878 
Kanawha & Michigan, Kelley’s Creek, Toledo & |4Ohio.....................- : 18, 425, 525 
Ohlo Central, and Zanesville & Western) Pennsylvania. ............ 3, 989, 684 
West Virginia............. 1, 689, 594 
New York, Chicago & St. Louis Gigs as 8, 205, 328 8, 205, 328 
Nicholas, Fayette, & Greenbrier.................... West Virginia............. 402, 795 402, 795 
Kentucky 00000 4, 857, 393 
Norfolk & Western Virginia .....- 8, 667, 148 |» 40, 136, 292 
West Virginia 26, 611, 751 
Northeast Oklahoma. E ........- LEE 2, 400 
Montana (bituminous)....| 1, 419, 579 
Noether egg eee tot North Dakota (lignite).... 879, 039 2, 706, 449 
Washington 407, 831 
Oklahoma City-Ada-Atok aaa Oklahoma 26, 801 26, 801 
Pacific ess, e aa Washington 60, 744 60, 744 
Illinois 7, 564 
Pennsylvania (includes Pittsburgh, Cincinnati, o T HEN 200 31, 052, 208 
Chicago, & St. Louis) Pennsylvania 21, 438, 102 
West Virginia 192, 285 
Pittsburgh & Lake Erie —— .. .. .. .. ....... Pennsylvania 1, 546, 481 1, 546, 481 
Pittsburg & Shawm u r n aus C ae 1, 723, 937 1 723, 937 
Pittsburgh, Chartiers & Youghiogheny.............]..... 00. ccu ss ama 5, 031 5,031 
Soo 521, 302 
Pittsburgh & West Virginia Pennsylvania. 171, 465 718, 722 
West Virginia 25, 955 
Pei nsnsss A yu] nct e uh Mise M AN 51, 479 51, 479 
St. Louis & O' Fallon Illinois 132, 762 132, 762 
Alabama 912, 377 
Arkansas 139, 945 
St. Louis-San Franciscoo—üů—ů  ..... KANSAS. A 307, 697 2, 513, 917 
Missouri..................- 357, 678 
Oklahoma 796, 220 
Alabama 618. 154 
Indiana... gag 819, 456 
AAA d E A Kentucky 442. 046 3, 583, 954 
|Bennessee e 946, 629 
Virgeinns & 757, 669 
Southern Iowa ü VOW Ge os oo toe 8 41, 190 41, 190 
geet Tennesse 581. 229 581, 229 
Tennessee Centrallll“]]]lllninmnlnlnl.. lo FCC 551. 147 551. 147 
Tennessee Coal, Iron & Railroad Co Alabama. 3, 426. 684 3. 426, 684 


) do 
Toledo, Peor 2 "' -<stern_......................... e o0 noaeonnanMnM 72, 109 12, 109 
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TABLE 60.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States and Alaska, 1953, as reported by mine op- 


erators— Continued 
Net tons 
Route State Honi 
By State 905 05 
RAILROAD— continued 
LBE TEE Pennsylvania 18, 640 18, 640 
Union eggs A ed (Wyoming FFF 376, 362 4, 591,735 
Wyoming 4, 215, 373 , 
Unity EE Pennsylvania 7 28 763, 528 
Md MSN u SS AEN S Bahn 1,073, 618 1,073,618 
: Eins ; 
Virginian - -4-2222 (West Virginia 12, 565, 277 } 12, 630, 808 
Binos 12, 983 
N )hh/hhbbfffPPkfB n d oe | EE 339, 555 475, 582 
Missouri 123, 04 
West Virginia Northern West Virginia 513, 119 513, 119 
Western A Uegheng. ...-- eeng 5 705 du 240, 70 
E eL ALLE en Wenk. 300,864 || 4,019,574 
West Virginia............. 4, 421, 811 
WINS ß E o e AIN AA 239, 798 239, 798 
Woodward Iron Co...................... . LL lll... Alabama 1, 105, 168 1, 105, 168 
Youngstown & Southern............................ Do nonosisd rusai 21, 257 21, 257 
Total railroad shipment? ee se .............-.- 362, 132, 733 | 362, 132, 733 
WATERWAY 
Allegheny River... Pennsylvania............. 1, 520, 724 1, 520, 724 
Black Warrior River................................ Alabama. 88, 517 88, 517 
MIC ß .... ........-.-- mines 1, 225, 966 1, 225, 966 
Inland Water Way........-------------------------- Alabama 704, 116 704, 116 
Kanawha River bis eae EN A 195 598 2, 996, 500 
ennsylvan ia ; 
Monongahela River................................. (west Virginia 1, 113, 959 ] 24, 311, 357 
Illinois 261, 698 
Ohio Bier ———— LE 241,992 || 4 649, G41 
West Virginia 424, 747 
Tennessee Riverrrrk.rrr eee Tennesse 39, 671 39, 671 
Youghiogheny River............................... Pennsylvania 111, 720 111, 720 
Total waterway shipments l lt tt 35, 648, 212 | 35, 648, 212 
e e y 
Tod ae mines for shipment by rail 397, 780, 945 | 397, 780, 945 
roads and waterways. 
85 by truck from mine to final destination 47,101, 997 | 47,101, 997 
at mino EE Lut eli dud 12, 407, 507 | 12, 407, 507 
Total production, 1058... acseo nr E 457, 200, 449 | 457, 290, 449 


! Includes coal used by mine employees, taken by locomotive tenders at tipple, used at mine for power 
and heat, transported from mine to point of use by conveyor or tram, made into beehive coke at mine, and 


all other uses at mine. 


TABLE 61.—Truck shipments from bituminous-coal and lignite mines in the 


United States, 1940-53, to railroad siding or waterway 


Percentage 
Year ano of total 

production 

EE 6, 127 1.3 
WEE MORE EEN 12, 486 2.4 
MO on cam t u EES 18, 843 3.2 
VE 32, 092 5.4 
EE 51, 871 8.4 
EE 48, 536 8.4 
EES 44, 070 8.2 
J ͤ ud: v y OE E 48, 778 7. 7 
1 cH qM USE 60, 933 10. 2 
jc TH ĩ ³ . NEN 41, 489 9.5 
EE 42, 931 8.3 
EE 35, 044 6.6 
UE . 31,105 6.7 
Ee 28, 864 6.3 


Average 

distance 
trucked 
(miles) 


AR SOS SOS 
NANO weem 00-10 
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CONSUMPTION 


The statistics on consumption of bituminous coal and lignite, by 
major consumer class, for 1933-53, as shown in table 62, are based 
upon complete coverage of all consumers in each class with the 
exception of “Other industrials” and “Retail deliveries." The figures 
for each of these 2 categories are based upon a monthly sample 
approximating 35 percent coverage. In each instance a benchmark 
was established in 1943 based upon 95-percent coverage. Since 1943 
data for each month have been determined by matching of identicals 
for the last 2 months, calculating the percentage change of these 
identicals for the last month from the month previous, and applying 
this percentage change to the published figure for the month previous. 
The results obtained by this procedure have been reasonably reliable 
over a period of years. As indicated in footnote 7 of table 62, the 
total of classes shown approximates total consumption and is a much 
more reliable figure than calculated“ consumption based on produc- 
tion, imports, exports, and changes in stocks, because certain significant 
items of stocks are not included in year-end stocks. 

There have been a number of major changes in consumption of 
bituminous coal and lignite during the past 20 years. From a depres- 
sion level of slightly over 300 million tons in 1933, consumption 
expanded to a war level of almost 600 million tons in 1943. Since 
1943 consumption of soft coal has been generally downward reaching 
427 million tons in 1953. An analysis of the different consumer classes 
reveals wide variations in trends. Since the close of World War II 
consumption by electric power utilities has almost doubled, coke 
plants and cement mills have remained steady consumers, and rail- 
roads in 1953 used only about one-fourth of their wartime level. 
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FIGURE 17.— Consumption of bituminous coal and lignite, by consumer class, and 
retail deliveries in the United States, 1944-53. 
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Diesel-electric locomotives have rapidly replaced coal-burning steam 
locomotives. Present experiments on coal-gas turbine locomotives 
are in process in an effort to recover the lost railroad market for coal. 
The other consumer classes all declined in coal consumed since World 
War II, including Retail deliveries. 


TABLE 62.—Consumption of bituminous coal and lignite, by consumer class, and 
retail deliveries in the United States, 1933-53, in thousand net tons 


Electric Coke plants Steel 
Bunker Rail- Other | Retail |Total of 
Year and month | PEST | foreign | roads 1 En Cemani indus- | deliv- | classes 
m 


trials * | eries * [shown 7 


ties 1 | trade ? (class D Beehive 
jj MER NEMUS 27,088 | 1,316 | 72, 548 10,009 | 2,832 | 83,321 | 80, 482 | 317,685 
CCT 29,707 | 1,321 | 76, 037 10,898 | 3,500 | 89, 448 | 86,925 | 343, 814 
C 30,936 | 1,576 77, 109 11,747 | 3,516 | 96,937 | 83,990 | 356, 326 
1 eegen 38, 104 | 1,622 | 86,391 13, 471 | 4,771 |113, 792 84, 200 | 408, 293 
||. y AAPP 41,045 | 1,832 , 080 12,853 | 5,247 |127, 142 | 80, 076 | 430, 777 
233 ( 36, 1,352 | 73, 921 8,412 | 4,483 | 96,527 | 68,520 | 336, 281 
1099...... (( 42, 1,477 | 79,072 ,808 | 5,274 [103,079 | 71,570 | 376, 098 
9 49,126 | 1, 426 85, 130 10,040 | 5,633 110, 469 | 87,700 | 430, 910 
ITT 59, 1, 643 | 97, 384 10,902 | 6,832 124, 868 97, 460 | 492, 115 
NR 63,472 | 1, 585 115, 410 10, 434 7, 570 135, 979 104, 750 | 540, 050 
IMS AAA 74, 1, 647 |130, 283 11,238 | 5,851 |145, 518 |122, 764 | 593, 797 
E 76,656 | 1,559 |132, 049 10,734 | 3, 789 134, 610 124, 906 | 589, 599 
7 71, 1, 785 125, 120 10,084 | 4,215 129, 606 121, 805 | 559, 567 
]96..... E 68, 743 | 1,381 |110, 166 8,603 | 7,009 |120, 610 |100, 586 | 500, 386 
WOT eee ees 86, 1, 689 |109, 296 325 | 10,048 | 7,938 128, 948 99,163 | 545, 801 
IUR AA 95, 1,057 | 94, 838 984 | 10,046 | 8,554 |112, 741 | 89, 747 | 519, 909 
„„ 80, 610 874 | 68, 123 ; 85,882 | 7,451 | 7,988 | 98,957 | 90,299 | 445, 538 
19502... a ss: 181 202 717 | 60,969 | 9 94,757 | 7,698 | 7,943 | 98,164 | 86,604 | 454, 202 
ster 1, 898 890 | 54,005 | 11, 418 ¡102,030 | 7,973 | 8,525 105, 634 | 76,531 | 468, 904 
1952: 

January 9, 537 19 | 4,301 980 | 8,796 775 740 | 9,783 | 9,389 | 44,320 
February...... 8, 427 19| 3,877 904 | 8,207 743 673 | 8,932 | 7,830 | 39,612 
4 1 . . . 8, 4 16 | 3,698 879 | 8,845 677 665 | 8,914 | 7,070 | 39,262 
April.. 7, 749 76 3, 321 6487, 661 582 608 | 7,818 | 4,214 | 22, 677 
A TN 7, 719 92 | 3,075 627 | 7,895 562 637 | 7,208 | 3,017 | 30,832 
June, .......... 7, 907 83 | 2,569 182 | 3,344 582 | 6,444 | 2,978 | 23,757 
July....... `. . ` ; 78 | 2,342 99 | 3,302 229 603 | 6,102 | 3,219 | 23,579 
August 262 78 | 2,722 344 | 8,205 532 681 | 6,602 | 5,212 | 32,726 
September 8, 506 75 | 2,852 562 | 8,265 538 679 | 6,919 | 6,176 | 34,572 
October........ A 77 | 3,128 471 | 8,677 623 699 | 8,746 | 6,936 | 38, 950 
November 9, 623 75 | 3,031 540 | 8, 481 653 725 | 8,895 | 5,056 | 37,079 
ecember...... 10, 414 37 | 3,046 676 | 8,934 698 781 | 9,500 | 7,296 | 41, 382 
Total 103, 309 723 | 37,962 | 6,912 | 90,702 | 6,820 | 8,073 | 95,863 | 68,393 | 418, 757 

1953: i 
January 10, 182 11 | 2,833 760 | 8,960 679 764 | 9,300 | 7,996 | 41,485 
February...... 8, 863 9| 2,448 733 | 8,102 617 687 | 8,705 | 6,893 | 37,057 
March.......... 9, 104 9| 2,500 807 8,994 025 709 | 9,027 | 5,756 | 37,051 
o 3 8, 616 73 | 2,413 820 | 8,620 559 664 | 8,422 | 4,317 | 34, 504 
AAA 8, 79 | 2,334 9, 031 474 692 | 7,597 | 2,724 | 32,005 
June........... 8, 764 73 | 2,108 791 | 8,763 454 668 | 7,164 | 2,841 | 31,686 
July............ 9, 286 73 | 2,101 650 | 9,074 449 686 | 6,985 | 3,202 | 32,596 
August 9, 395 73 | 2,227 661 | 8,985 424 682 | 7,160 | 4,019 | 33,626 
Beptember..... , 379 66 | 2,134 587 | 8,591 421 668 | 7,203 | 5,325 | 34,374 
October........ 9, 918 66 | 2,239 567 | 8,802 469 702 | 8,262 | 5,708 | 36,733 
November..... ; 54 | 2,096 478 | 8,387 481 686 | 8,427 | 5,371 | 35,873 
December...... 10, 585 19 | 2,092 440 | 8,339 555 794 | 9,185 | 7,143 | 39,118 
Total 112, 283 605 | 27,735 | 8,226 ¡104,648 | 6,207 | 8,362 | 97,437 61, 295 | 426, 798 


! Federal Power Commission. Represents latest available revised figures for bituminous coal and lignite 
consumed by public-utility power plants in power generation, including a small quantity of coke amounting 
to SEET 100,000 tons annually. 

? Bureau of Census, U. S. Department of Commerce. 

3 Association of American R ads. Represents consumption of bituminous coal and lignite by class I 
railways for all uses, including locomotive, powerhouse, shop, and station fuel. The Interstate Commerce 
Commission reports that in 1953 consumption for all uses by class I line-haul railways, plus purchases for 
class II and class III railways, plus purchases by all switching terminal companies combined was 29,211,854 
tons of bituminous coal and lignite. 

4 Includes a small amount of anthracite. 

š Estimates based upon reports collected from a selected list of representative manufacturing plants. 

* Estimates based upon reports collected from a selected list of representative retailers. Include some coal 
shipped by truck from mine to final destination. 

1 The total of classes shown approximates total consumption. It is not possible to calculate consumption 
closely from production, imports exports and changes in stocks because certain significant items of stocks 
are not included in year-en stocks. These items are: Stocks on lake and tidewater docks, stocks at other 
intermediate storage piles between mine and consumer, and coal in transit. 
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TABLE 63.—Fuel economy in consumption of coal at electric-utility power plants 
in the United States, 1919-53 


pere d Economy Coni ogy Economy 
Š == gain y = gain 

Year Do over 1919 Year DAE | over 1919 
(pounds) (percent) (pounds) | (percent) 

iia a ro l AN geg e 1.52 52. 5 
198200 uS 3. 00 6.2 11: VE 1.49 53.4 
1021-2. 6s 2. 70 15.6 1888 1. 46 54. 4 
D xao 2. 50 21.9 19646: CL 32 1.45 54.7 
1923. 2. 40 25. 0 1938. 1. 44 55. 0 
1074 A 2.20 31.3 1970. 22505 1. 44 55. 0 
192555 2. 00 37. 5 ru y ¡RAE 1. 44 55.0 
10202553) 1.90 40.6 193838 1. 40 56. 2 
IN oe | 1.82 43.1 103989 aa 1. 38 56. 9 
1407. pce | 1.7 45.9 1940 e ae 1.34 58.1 
192953... L | 1.66 48.1 1941. 1. 34 58. 1 
1930 1. 60 50. 0 ye’, VASEN ARIP 1. 30 59. 4 
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FIGURE 18.— Trend in fuel economy at electric-utility power plants in the United 


States, 1920—53. 
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RELATIVE RATE OF GROWTH OF COAL, PETROLEUM, 
NATURAL GAS, AND WATERPOWER, 1889-1953 


The total supply of available energy in the form of coal, oil, natural 
gas, and waterpower in 1953 was 39,256 trillion B. t. u., a 1.2-percent 
increase over 1952. 

The figures are expressed in British thermal units because some 
common denominator is necessary for such unlike quantities as tons 
of coal, barrels of oil, and cubic feet of gas. Table 64 summarizes the 
equivalent of each of the fuels in British thermal units. Waterpower 
is . by the equivalent fuel required to perform the same 
work. | 

In converting waterpower to its equivalent of fuel required to per- 
form the same work, the prevailing or average performance of all fuel- 
burning central electric stations for each year in question has been 
used. This average has declined from about 7.05 pounds of coal 
consumed per kilowatt-hour in 1899 to 1.06 in 1953, which shows the 
influence of improving fuel efficiency. The prevailing fuel equiva- 
lent closely approximates the quantity of fuel that would have been 
needed in any one year to generate the same power in a steam-elec- 
tric station. It should be noted, however, that the ultimate use of 
the waterpower generated often displaces fuel burned much less 
efficiently than in central stations and that no other important branch 
of fuel consumption has made advances in fuel efficiency SNE 
that of the central stations. As these tables attempt to determine 
the total energy from all fuels and from waterpower, the ideal factor 
for converting waterpower into fuel equivalent would be the average 
efficiency of all forms of fuel consumption in each year. 

The figures for oil represent production of crude petroleum and 
imports; the figures for natural gas represent marketed production. 
Most of this production does not come into direct competition with 
coal. Much of the supply of both oil and gas is used in regions of the 
country, such as California and portions of the Southwest, where 
coal is available only at unusually high cost because of heavy trans- 
portation charges. Nearly half of the natural gas is used in the field 
for drilling or operating oil and gas wells and pipelines or for the 
manufacture of carbon black. More than half of the oil is used in 
the form of gasoline, kerosine, and lubricants, purposes for which 
coal cannot well compete, except at very much higher levels of oil 
prices. Even these refined products, however, involve a certain 
measure of indirect competition with coal, for the energy market 
of the country is becoming more fluid and competitive, and a de- 
mand that cannot be met by one source of supply tends to fall back 
on the others. 

The subject of interfuel competition is exceedingly complex, and 
an elaborate analysis and the accumulation of data not now avail- 
able would be required to determine even approximately how much 
of any one fuel actually has been displaced either by other fuels or 
by waterpower. The present tables do not permit determination of 
such displacement; their purpose is rather to measure the long-time 
trends in the total demand for energy. 
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FIGURE 19.—Annual supply of energy from mineral fuels and waterpower in the 
United States, 1899-1953. 
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TABLE 64.— Annual supply of energy from mineral fuels and waterpower in the 
United States, 1889 and 1899-1953, in trillion British thermal units ! 


Petroleum (crude)| Natural Total 


Penn- Bitu- 
tro- 
syl- | minous ES E Me Total _ 
Year | vania (mar; | um | mineral | Water, | Grand 
anthra- | and tic ` imports | prodao: | natural | fuels po 
cite ignite produc tion) gas 

1889______ 1,157 2, 507 3, 664 204 268 472 4, 136 (3) (3) 

189. 1, 5, 065 6, 600 33111353 240 571 7, 171 238 7, 409 
1900. 1, 457 5, 563 7, 020 3699 254 623 7, 643 250 7, 893 
1901. 1, 714 5, 917 7, 631 4-2 283 685 8, 316 264 8, 580 
1902...... 1, 051 6, 818 7, 869 551 ge 301 816 289 8, 974 
1903. 1. 895 7, 408 9, 303 | 58 319 902 10, 205 321 10, 526 
1904. 1, 858 7, 301 9, 159 6 333 1,012 10,171 35 10, 525 
1905. 1, 973 8, 255 10, 228 Elias es 377 1, 158 11, 386 386 1, 772 
19088 1, 811 8, 983 10,794 | 7344 418 1,152 11, 046 414 12, 360 
19077 2, 174 10, 343 12, 517 960 437 1, 400 13, 917 441 14, 358 
19088 2, 115 8, 713 10, 828 1, 035 |......... 432 1, 467 12, 205 476 12, 771 
1909. 2, 9, 949 12, 008 1,002 |......... 517 1, 579 13, 587 513 14, 100 
1910...... 2, 146 10, 928 13, 074 1, 215 3 547 1, 765 14, 839 539 15, 378 
1911...... 2, 208 10, 635 12, 933 1, 279 8 551 , 838 14, 771 565 15, 

1912...... 2,143 | 11,793 | 13,996 | 1,293 40 604 | 1,937 | 15873 585 | 16,458 
1913_..... 2, 325 12, 535 14, 860 1, 441 98 626 2, 165 17, 025 609 17, 634 
1914. 2, 307 11, 075 13, 382 1, 541 98 636 2, 275 15, 657 636 16, 293 
1915. 2, 260 11, 597 13, 857 1, 630 105 676 2, 411 16, 268 659 16, 927 
1916______ 2, 224 13, 166 15, 390 1, 744 121 810 2, 675 18, 065 681 18, 746 
1917. 14, 457 16, 987 1, 945 175 855 2, 975 19, 962 700 20, 662 
1918 2, 510 15, 180 17, 690 2, 064 219 775 3, 058 20, 748 701 21, 449 
1919. 2, 238 12, 206 14, 444 2, 195 306 802 3, 303 17, 747 718 18, 465 
190 2, 276 14, 899 17, 175 2, 569 616 858 4, 2¹, 218 738 21, 956 
1921. 2, 298 10, 897 13, 195 2, 739 727 712 4,178 17, 373 620 17, 993 
1922...... 1, 389 11, 063 12, 452 3, 234 738 820 4, 792 17, 244 643 17, 887 
19233. 2, 371 14, 792 17, 163 4, 248 476 1, 083 5, 807 22, 970 685 23, 655 
1924. ..... 233 12, 072 14, 905 4, 141 451 1, 228 5, 820 20, 725 648 21, 373 
1925. 1, 570 13, 625 15, 195 4, 430 359 L 278 6, 067 21, 262 668 21, 930 
19268. 2, 145 15, 022 17, 167 4, 471 350 1, 411 6, 232 23, 728 24, 127 
1927. 034 13, 565 15, 599 5, 227 339 1, 553 7,119 22, 718 776 23, 494 
1928. 1, 914 13, 120 15, 034 5, 229 463 1, 686 7, 378 22, 412 854 , 266 
1929. 1, 875 14, 017 15, 892 5, 842 458 2, 062 8, 362 24, 254 816 25, 070 
1930...... ], 702 12, 249 14, 011 5, 208 360 2, 089 7, 657 21, 668 752 420 
1931...... 1, 515 10, 011 11, 526 4, 936 274 1, 813 A 18, 549 19, 217 
1932. ..... L 206 8, 114 9, 4, 554 259 1, 673 6, 486 15, 866 713 16, 579 
1933. 1, 258 8, 741 , 5, 253 185 1, 672 7,110 17, 109 711 17,820 
1934. 1, 452 9, 415 10, 867 5, 267 206 1, 904 7, 377 18, 244 698 18, 942 
1885. 1, 325 9, 750 11, 081 5, 780 187 2, 060 8, 027 19, 108 806 19, 914 
19366. 1, 386 11, 504 12, 890 6, 378 187 2, 330 21, 785 812 22, 597 
1837. 1, 317 11, 673 12, 990 7, 419 159 2, 588 10, 166 23, 156 871 24, 027 
1938. 1, 171 9, 132 10, 303 7, 043 153 2, 468 , 664 19, 967 866 20, 833 
1939. 1, 308 0, 345 11, 653 7, 337 192 2, 663 10, 192 2¹, 845 838 22, 683 
1940. 1, 308 12, 072 13, 380 7, 849 247 2, 800 10, 956 24, 336 880 25, 216 
1941. 1, 432 13, 471 14, 903 8, 133 294 3, 024 11, 451 26, 354 934 27, 288 
1942. 1, 532 15, 267 16, 799 8, 043 71 3, 282 11, 396 28, 195 1, 136 29, 331 
1943. 1,540 | 15, 463 17, 003 8, 733 80 3, 671 12, 484 29, 487 1, 304 30, 791 
1944. 1, 618 16, 233 17, 851 9, 732 260 3, 989 13, 981 31, 832 1. 344 33, 176 
1945. 1, 395 15, 134 16, 529 9, 939 429 4, 213 14, 581 31, 110 1, 442 32, 552 
1946 1, 537 13, 989 15, 526 10, 057 517 4, 333 14, 907 30, 433 1, 406 31, 839 
1947. 1, 453 16, 522 17, 975 10, 771 576 4, 926 16, 273 34, 248 1, 426 35, 674 
1948. 1, 451 15, 707 17, 158 11,717 11, 099 5, 534 18, 350 35, 508 1, 481 36, 989 
1940. .... 1, 085 11, 472 12, 557 10,083 | *1,376 5, 827 17, 886 30, 443 1, 539 31, 982 
1950. 1, 120 13, 527 14, 647 11, 440 | *1,803 6, 753 20, 005 44, 652 1, 573 225 
1951...... 1, 084 13, 982 15, 066 13,037 | 41,800 8, 016 22, 853 37, 919 1, 559 39, 478 
1952. 1, 031 12, 231 13, 262 13,282 | 42,041 8, 614 23, 937 37, 199 1, 581 38, 

1953 2 786 11, 981 12, 767 13, 688 | 42 254 9, 025 24,967 | 37,734 1, 522 39, 256 


1 The unit heat values employed are: Anthracite, 12,700 B. t. u. per pound; bituminous coal and lignite, 
13,100 B. t. u. per pound; petroleum, 5,800,000 B. t. u. per barrel; residual oil, 6,300,000 B. t. u. per barrel; 
natural gas, 1,075 B. t. u. per cubic foot. Waterpower includes installations owned by manufacturing plants 
and mines, as well as Government and privately owned public utilities. The fuel equivalent of water- 
power ís calculated from the kilowatt-hours of power produced wherever available, as it is true of all public- 
utility plants since 1919. Otherwise, the fuel equivalent is calculated from the reported horsepower of 
instal 51 755 wheels, assuming a capacity factor of 20 percent for factories and mines and 40 percent for 
public u es. 

3 Fuel equivalent calculated by assuming the average central-station practice for each of the years for 
which data are available. 

3 Data not available. 


4 Includes crude, residual, and distillate, 
, Preliminary 
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TABLE 65.—Index number for relative rate of growth of coal, oil, and waterpower 
in the United States, 1889 and 1899-1953 


[1918 = 100] 
Petroleum 
Bitu- (crude) Natural| Total 
Pennsyl-| minous gas etro- | Total 
Year vania coal Total (mar- eum | mineral Water- | Grand 
anthra- and coal | Domes- keted and fuels power total 
cite lignite tic Imports produc- | natural 
gn produc- Imp tion) gas 
tion 

1889...... 46 17 21 113 ch 35 15 20 (1) (1) 
1899 61 33 37 16 |........- 31 19 35 

1900______ 58 37 40 18 |......... 33 20 37 36 37 
1901...... 68 39 43 B 37 22 40 40 
1902. 42 45 44 E EEN 39 27 42 41 42 
1903______ 75 49 53 28 |. uz 41 29 49 46 49 
1904. 74 48 52 8 43 49 50 49 
1905 79 54 58 38 49 38 55 55 55 
1906 72 59 61 36 |-..------ 54 38 58 59 58 
1907._____ 87 68 71 „ 56 46 67 63 67 
1908. ..... 84 57 61 50 secet 56 48 59 68 60 
1909 82 66 68 I 67 52 73 66 
1910...... 85 72 74 59 1 71 58 72 77 72 
1911. 92 70 73 62 4 71 60 71 81 71 
1912...... 85 78 79 63 18 78 63 77 83 7 
1913...... 93 83 84 70 45 81 71 82 87 82 
1914. 92 73 76 75 45 82 74 75 91 76 
1915. 90 76 78 79 48 87 79 78 94 79 
19016. ..... 89 87 87 84 55 105 87 87 97 87 
1917...... 101 95 96 94 80 110 97 96 100 96 
1918 100 100 100 100 100 100 100 100 100 100 
1919...... 89 80 82 106 140 103 108 86 102 86 
1920. 91 98 97 124 281 111 132 102 105 102 
1921...... 92 72 5 133 332 92 137 84 84 
1922...... 55 73 70 157 337 106 157 83 92 83 
1923. ..... 94 97 97 206 217 140 190 111 98 110 
1924...... 89 83 84 201 206 158 190 100 92 100 
1925. 63 90 86 215 164 165 198 102 95 102 
1926...... 85 99 97 217 160 182 204 113 104 112 
192272 81 89 88 253 155 201 233 109 111 110 
1928______ 76 86 85 253 211 218 241 108 122 108 
1929...... 75 92 90 283 209 266 273 117 116 117 
1930. 70 81 79 252 164 270 250 104 107 105 
1931...... 60 66 65 239 125 234 230 89 95 90 
1932. 50 53 53 221 118 216 212 77 102 77 
1933...... 50 57 57 255 84 216 233 82 101 83 
1934. 58 62 61 255 94 246 241 88 100 88 
1935...... 53 64 63 280 85 266 262 92 115 93 
1936...... 55 76 73 309 85 301 291 105 116 105 
1937. 52 77 73 359 73 334 332 112 124 112 
1938...... 47 60 58 341 70 318 316 96 124 97 
1939...... 52 68 355 88 344 333 105 120 106 
1940...... 52 80 76 380 113 369 358 117 126 118 
1941...... 57 89 84 394 134 390 374 127 133 127 
1942. 61 101 95 390 32 423 373 136 162 137 
1943. 61 102 96 423 37 474 408 142 186 14 
1944. 64 107 101 472 119 515 457 153 192 155 
1945. 56 100 93 482 196 544 477 150 206 152 
1946. ..... 61 92 88 487 236 559 487 147 201 148 
1947...... 58 109 102 522 263 636 532 165 203 166 
1948...... 58 103 97 568 2 502 714 600 171 211 172 
1949...... 43 76 71 518 2 628 752 585 147 149 
1950 45 89 83 555 2 823 871 654 167 224 169 
1951...... 43 92 85 632 3 822 1, 034 747 183 222 184 
1952. ..... 41 81 75 044 2 932 1,111 783 179 226 181 
1953 . 31 79 72 663 | 21,029 1, 165 816 182 217 183 


1 Data not available. 
2 Includes crude, residual, and distillate. 
3 Preliminary. 
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TABLE 66.—Percentage of total British thermal unit equivalent contributed by the 
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the United States, 1899-1953 ! 
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, residual, and distillate. 


1 Percentages based upon figures in table. 


Includes crude 
3 Prelininary. 
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FIGURE 20.—Percentage of total British thermal units equivalent contributed by 
the several sources of energy in the United States, counting waterpower at the 
prevailing fuel equivalent of central stations in each year, 1899-1953. 


STOCKS 


Little or no stocks are accumulated at the mines. Some stocks are 
built up at intermediate storage piles between mine and consumer, 
the largest being at river lifting points, such as Cincinnati. Also, 
there are considerable stocks at Atlantic coast tidewater recelving 
ports, principally in the New York Harbor area and in New England. 
Currently, there are approximately 7 to 9 million tons of soft coal in 
railroad cars in transit and this “backlog”” is very helpful in times of 
emergency and sudden strikes. Year-end stocks on upper Lake 
docks are listed in table 1. 

Stocks of bituminous coal and lignite in the hands of industrial 
consumers and in retail yards in 1944-53 are shown graphically in 
figure 2; the wide variations from month to month are caused almost 
entirely by prolonged strikes. Detailed figures on tonnage of stocks 
and on days' supply are shown in table 67. All these figures on stocks 
are based on complete coverage except “Other industrials” and “Retail 
yards." Stocks for these two categories are based on samples, and 
the statistical procedure followed is the same as for calculating total 
consumption, as described above. 

There are wide variations in stocks of soft coal held by the different 
classes of consumers, as expressed in terms of days supply. Tradi- 
tionally, the largest industrial stocks—over 100 days supply—are 
held by the electric utilities, and the smallest stocks—approximately 
30 days supply—by the railroads. The retail yards have a decided 
seasonal variation in the size of their stockpiles, increasing in summer 
and decreasing in winter. 
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TABLE 67.—Stocks of bituminous coal and lignite in hands of commercial con- 
sumers and in retail dealers' yards in the United States, 1952-53 


Days' supply at current rate of consumption on date of stock taking 


nie stocks Other | Electric 
(net tons) | Coke Steel indus util- Retail | Rail- | Cement Total 
ovens | plants trials ities yards roads mills 
1952 
n!! 76, 636, 000 55 48 62 112 7 29 58 56 
! s nno 75, 423, 000 52 49 62 106 5 30 57 53 
CE 76, 474, 000 56 50 112 6 32 58 56 
Apr. 1. ũòk877, 293, 000 59 61 68 119 5 36 59 61 
W EE 78, 141, 000 65 70 76 130 9 38 61 72 
June 1.......... 79, 496, 000 67 74 85 139 15 41 61 80 
July 1........... 80, 744, 000 65 70 94 146 16 47 73 84 
Aug. 111 79, 359, 000 64 66 99 146 16 47 75 85 
Sept. 1.......... 81, 238, 000 60 67 96 138 10 39 74 77 
O. 83, 298, 000 57 69 94 133 9 37 77 72 
Nov. 111. 77, 951, 000 52 58 70 118 7 30 72 62 
Dec. 1.......... 75, 978, 000 48 50 63 113 10 29 66 02 
Dec. 3 1 76, 745, 000 50 48 62 107 7 81 61 58 
1953 
an! 76, 745, 000 50 48 62 107 7 31 61 58 
Feb. 111 346, 000 47 45 61 106 6 33 55 55 
Mar. 11 71, 385, 000 46 43 57 107 5 33 51 54 
Apr. 1..........| 70, 235, 000 46 47 59 115 6 33 48 58 
y 1..........| 70, 531, 000 47 49 60 121 7 32 48 02 
June ll 72, 912, 000 48 61 70 134 14 34 50 71 
July 1........... 70, 026, 000 50 6 75 127 16 38 55 72 
Aug. 11 74. 752, 000 45 63 78 126 15 36 54 71 
Sept. 1.......... 71, 997, 000 51 07 79 128 12 35 61 72 
Oct. 1.......---- 81, 005, 000 56 68 78 127 9 37 65 71 
Nov. 1.......... 82, 719, 000 59 68 71 127 9 36 66 70 
3 82, 381, 000 60 63 65 123 10 37 67 69 
Dec. 31......... 80, 614, 000 62 55 60 117 7 38 61 64 


The prices of bituminous coal and lignite are the most important 
indicator of the condition of the soft-coal industry and of its position 
in the competitive market. Current statistics on soft-coal prices are 
very sketchy, although they do throw some light on the market 
situation. The coal-trade journals publish current wholesale prices, 
f. o. b. mine, usually in terms of range, that is, high and low quotations. 
For many years the Bureau of Labor Statistics, United States Depart- 
ment of Labor, has published monthly average wholesale and retail 
prices of soft coal, based on a small sampling. The Interstate Com- 
merce Commission publishes monthly data on the average cost of 
railroad fuel purchased f. o. b. mine. The Bureau of Mines collects 
and publishes the annual average cost of bituminous coal at merchant 
coke ovens. Annual averages, 1952-53, for the items mentioned 
above are shown in table 1. The cost of railroad fuel for 1944-53 is 
charted in figure 2. | 

The most valuable single index of the trend of prices at the mines 
has been the familiar annual figure of “average value per ton, f. o. b. 
mines." Since 1890 the coal producers have been asked to report 
annually the total sales value received for coal f. o. b. mines, including 
an estimate for coal not sold. Although there have been slight 
variations in requests for selling-cost discounts, the average value 
figures are reasonably comparable throughout 1890 to 1953, as shown 
in table 5. For many years total dollars received was reported for 
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over 95 percent of the total output. Estimates, based on reports 
from adjacent mines, have been made for the remaining 5 percent of 
production. 

The es on average value per ton have been published in the 
annual Coal chapter, by State and by county, for 1890 to 1953. The 
averages for the United States for 1905-53 are plotted in figure 3. 
The average values, classified according to method of mining, in 
1914-53 are shown in table 24 and classified by States in table 68. 
Separate data by counties are shown in table 58, and lignite values 
are given in table 69. 

The average value, too, has fluctuated widely from year to year, 
although it has remained remarkably constant for the past 6 years. 
However, wide variations remain in the average value among States, 
counties, and methods of mining. "Variations resulting from method 
of mining are discussed in that section of the chapter. "The quality 
of the coal, nearness to market and method of transportation, and 
competition in the market largely explain the variations in average 
value among the counties. 


TABLE 68.—Average value per ton, f.o.b. mines, of bituminous coal and lignite 
produced in the United States and Alaska, 1952—53, by States! 


1952 1953 
State 
SC Auger | Strip Total, a Auger | Strip Toras 
mines mines | mines mines | mines mines | mines mines 

Alabama $6.35 |........ $5.44 | $6.22 | $6.44 |........ $5. 63 $6. 33 
IE ³˙ -A aaa E an 9. 52 |........ 7.09 8.42 | 11.00 |........ 8. 64 9.81 
Arizona. ...........-...- O DEE 6. 60 0.25 A olde ew 6.25 
Aal. ⁵ðN 8 8.36 |........ 6. 90 7.83 8.43 |........ 7. 40 7. 93 
California (lignite)...................|.--.--..|....--.- 10.24 | 10.2o•— 
Colorado. getest dee 5.40 |........ 4. 46 5.30 S 4. 23 5. 37 
// ð⅛˙²˙» dy y . .-.-.-.-.- 5:00 AA 22. 5. 00 o / A 5. 00 
IIlinoDs . 4.244 3. 86 4. 10 4.02 |.-...... 3.82 3.95 
Inis 4. 1555 3. 86 3. 97 2272 3. 76 3. 94 
/ ³·1 WWW 4.53 |........ . 50 3. 84 4.55 |.......- 3. 47 3. 79 
A IS AN 4.91 |........| 3.87 3.90 4.35 |........| 4.12 4.14 
Kentucky........................... 5.04 |........ .58 4. 80 4.93 | $3.75 3. 19 4. 66 
aryland......... . . -. . . A 3 4.84 $4. 49 4.16 4. 58 4. 88 4. 53 4. 22 4. 60 
eee, . 5.57 |-...---- 3. 96 4.08 5.48 |........ 4. 02 4. 12 

Montana 
Bituminous..................-.- 4. 5 9 1. 99 2. 80 878. ee ee 2. 00 2. 64 
EEN 3.79 |........| 3.40 3.70 3.80 |........| 3.53 3.77 
Total, Montana 4. 56 |........ 1. 99 2.81 4.73 2. 00 2. 66 
New Mexico 5.79 |... : 1. 4. 50 5. 77 6.08 |........ 3.67 6. 00 
North Carolina...................... 1690 A E 1.93. Ee AS A 8 
North Dakota (lignite) .............. 2.45 |........ 2. 36 2. 37 2-40. |... 2. 36 2. 36 
I ul ccc su ĩðͤ de I 2 4.36 3. 93 3. 47 3. 81 4. 26 3. 28 3. 50 3.78 
Oklahoma..........................- 6.96 |........ 5.00 5. 78 6.97 |........ 5. 52 6. 10 
AH alte re 2 PA dob A A BEEE EE 
Pennsylvaníia........................ 3 5. 71 4. 37 3. 96 5. 31 6. 01 3. 50 3.84 5. 53 
South Dakota gente“ [ommo EE A 3.47 3.47 
Tenness ene 4.95 |........ 4. 00 4.85 4.77 3. 43 3.57 4. 60 
lll 5.98 PS es 6. 28 5.76 |-... . . AA 5. 76 
Virginia... eon cee esse conc snc 5. 40 5.12 4.70 5. 32 5. 38 5. 46 4.71 5. 34 
Washington 72 91 7. 09 Talimi . 39 7.32 
West Virginia........................ 3 5.32 4.27 4.27 6. 23 5. 27 4.16 4,14 5.17 
WyOmin ggg 4.99 |........ 2. 99 4. 34 5.28 E 2.97 4.53 
fr! 5. 24 4. 31 3. 81 4. 90 5. 27 4. 20 3. 75 4. 92 


1 Average gross realization; selling cost not deducted. 
3 Revised. 
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LIGNITE * 


TABLE 69.—Summary of number of mines, production, value, men working 
daily, days operated, man-days of labor, output per man per day, and detailed 
operations at underground and strip lignite mines in the United States, 1953, 
by States ! 


| North South 
OPERATIONS AT UNDERGROUND AND STRIP MINES 
Number of mines_........ J... 6 46 | 2 54 
Production (net tons): 
Sippe! ls 2,169,057 |.......... 2, 169, 057 
Shipped by truck or wagon 24,688 | 353, 294 23, 671 401, 653 
Used at mines 022: 92x OSO soso 115 | 280,207 |.......... 280, 322 
ll!!! ⁵ ¾ð UA LU UE Ei a 24, 803 |2, 802, 558 23,671 | 2,851, 032 
Average value per ton....-.-------------------------------- $3. 77 $2. 36 $3. 47 $2. 38 
Average number of men working daily: 
Underground si ctas Re 14 79 [s:ss229225 93 
urface: In strip pits.. ------------------------------------- 4 289 12 305 
Aer 3 213 2 218 
C oed sio A A sys matur 21 581 14 616 
Average number of days worked............................... 156 188 196 187 
Number of man-days worked 3,272 | 109, 054 2, 750 115, 076 
Average tons per man per day.--._---.-.------------------------ 7. 58 25. 70 8. 61 24. 78 
OPERATIONS AT UNDERGROUND MINES 
Number of mms NN AE E. 4 . 10 
Shot off the solid: nettons..| 22,148 6,627 — 28, 775 
Cut by Machines e Eege Eege A AA 154, 811 |.........- 154, 811 
f ³⁰¹W mA NA A do....| 22,148 | 161,438 |.......... 183, 586 
Number of cutting machines. 3 5 
Average output per machine U.. net tons 30, 962 |.......--- 30, 962 
Percentage of total underground production cut by machines 95.9 l. annees 84.3 
Average value per ton: iaa $3. 80 82 00 . ` -- $2. 57 
Average number of men working daily: 
Lë e EE 14 „ 93 
Mels sus aaa 2 16 j 22222 2: 18 
DUAL. EE 16 S 111 
Average number of days worked... «„ 180 al [Been 205 
Man-days EA A A dE 2, 886 19,808 |---------- 22, 744 
Average tons per man per day o 767] 38,138 8.07 
OPERATIONS AT STRIP MINES 
Number of strip pits UV 2 40 2 
Production at strip pnits. .. cl c ll ll... net tons 2,655 2, 641, 120 23,671 | 2,667, 446 
Average value per ton $3. 53 $2. 36 $3. 47 $2. 37 
Number of shovels and dragline exeavators..................... 1 49 3 53 
Average number of men working daily: 
rr ee ISIS: ss 4 289 12 | ` 305 
%% oia y ⁵³ð 1 197 2 200 
ROU AA 5 486 14 505 
Average number of days worked............................... 77 184 196 183 
Number of man-days worked 386 89, 196 2, 750 92, 332 
Average tons per man per day 6. 88 29. 61 8. 61 28. 89 


1 Exclusive of small mines producing less than 1, 000 tons. 

? Includes output from Custer, Dawson, Richland, and Sheridan Counties. 

3 Includes coal loaded at mine directly into railroad cars and hauled by truck to railroad siding. 

4 Includes coal used by mine employees, taken by locomotive tenders at tipple, used at mine for power 
and heat, made into briquets, and other uses. 


13 Detailed data by counties shown in table 58. 
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FOREIGN TRADE ^ 


The United States is both an importer and exporter of bituminous 
coal and lignite. "The historical record of exports and imports for 
1890 to 1953, inclusive, is presented in table5. "The exports to Canada 
and Mexico and “Overseas” for 1910-53 are shown graphically in 
figure 21. Shipments to Mexico have been only a few thousand tons 
for many years. “Overseas” includes all shipments overseas other 
than to Canada and Mexico. Although exports have fluctuated 
widely over 8 period of years imports remained reasonably constant 
from 1890 to 1923, then declined almost steadily from about 2 million 
tons in 1923 to only 227,000 in 1953. 

Imports.—Although this country has & large exportable surplus, 
& few States get some bituminous coal from Canada. Imports of 
bituminous coal come from the Crow's Nest Pass field in British 
Columbia and are received in Washington, Montana, and Idaho; 
those from Nova Scotia go to Maine and New Hampshire. 
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FicGurE 21.—Exports of bituminous coal and lignite from the United States to 
Canada and Mexico and overseas, 1910-53. ; 


Exports.—Canada has been the principal customer for exports of 
bituminous coal from the United States. For the past 10 years 
exports to Canada have been approximately 20 million tons per year. 

The overseas exports of bituminous coal, chiefly to Europe, have 
fluctuated widely since 1913 and have been influenced primarily by 
war, the aftereffects of war or prolonged strikes. Substantial ship- 
ments were made to Europe during and after World War I and during 
the British coal-mine strike in 1926. From 1927-44, inclusive, ship- 
ments to Europe were insignificant. Because of the shortage of coal 


14 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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in Europe after the close of World War II, there were tremendous 
shipments of bituminous coal from the United States, largely with 
Federal aid. Since 1945 exports to Europe have fluctuated between 
36 million net tons in 1947 to less than 1 million net tons in 1950, 
depending primarily upon the amount of Federal aid available. 
Heavy exports to Europe continued and were 8 million tons in 1953. 
In recent years a considerable amount of bituminous coal has been 
exported to South America and to Asia. 


TABLE 70.—Bituminous coal! imported for consumption in the United States, 
1951-53, by country and customs district, in net tons 


[U. S. Department of Commerce] 


Country 1951 1952 1953 Customs district 1951 1952 1953 
North America: Canada 291, 774 262, 264 226, 900 Alaska 2, 506 777 414 
South America: Brazil III ze Buffalo EE, 8 2121. eae 
Europe: Chicago 52 ssaa 48 
Fine EEN . Dakota. 1, 185 5⁴¹ 563 
Germany 1 AA E Duluth and Superior 221 147 42 
33 „CCC Ill econc. UU EE E 
—— I l|! Los Angeles............. III 
Nota. 292, 378 262, 268 226, 900 Maine and New Hamp- 

shire... se E 127, 8160 128, 909) 116, 909 
Maryland............... VCC 
Michigan................ ye enn 58 
Minnesota...............|........| 0 
Montana and Idaho..... 157, 500| 129, 876| 106, 658 
New York.............. 1 disco. 

BC E os aot (2) 
Philadelphia . 115 us 
St. Lawrence l... .. 50.-..--.--- 
Vermont.--.-.-...... . .. c FFC 
AA 1,594| 1,127| 2,208 
Total... ccc 292, 378| 202, 268| 220, 900 


1 Includes slack, culm, and lignite. 
3 Less than 1 ton. 


TABLE 71.—Exports of bituminous coal, by country groups, 1944-48 (average) 
and 1949-53, in thousand net tons 


U. 8. Department of Commerce] 


Canada Overseas (all other countries) | 


New- | Indies | Mique- 
Year found- | and lon, Grand 
land) Central| Ber- | South Total | total 
and Amer- | muda, | Amer- over- 
Mex- | ica! | and ica seas 
Green- 
ico land 


— —— — — —2. | eee —— | ss | sil ——r — A 


1944-48 (average). 24, % 297 
1949... .........--.- 16,1 140 


B 

2 

e 

S 
888888 


2223222323249, VAV |) OOG |] I, 24 |] OQO 914 f V, 910 88999 


1 Includes Bahamas and Panama. 
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TABLE 72.—Bituminous coal exported from the United States, 1950-53, by 
countries, in net tons ! 


[U. S. Department of Commerce] 


Country 1950 1951 1952 1953 
North America 
A A SA DEG 612 2, 460 1,779 
Canada escaso renato rea dias 23, 009, 089 | 22, 823,044 | 20, 956, 569 | 19, 584, 135 
Central America: 
British Honduras 50 20 20 15 
anal eee iasan eana %% A A 
Costa EE 41 100 55 2 
El Salvador-...... .. cca ete é 110 75 187 95 
Guatemala. 337 190 130 181 
Ana, 88 372 248 287 253 
BIC CT A due See Lo ees 6 16 6 12 
Panama AA ed Su 50 3 W 
hh ³oð¹0w-- 11, 461 4, 627 
Jö ccce ³ q ³ AAA S e a io ri 767 907 27, 496 42, 278 
Miquelon and St. Pierre............................ 508 444 |... . 315 
West Indies: 
British: 
o e AN 3, 360 30, 274 12, 584 12, 528 
Leeward and Windward Islands . 100 0 8? 
Trinidad and Tobago 11, 184 11, 974 18, 774 15, 325 
Other Brit is . nas 5 5 
e ENEE 73, 021 64, 808 38, 339 36, 626 
Dominican Republic..........................- 99 177 75 55 
Qj ded 8, 940 5, 467 6, 526 4, 250 
IAI ³ÜW¹ K 15 15 15 15 
Netherland Meile s DES 80 176 S 
Total North America aaa 23, 118, 681 | 22, 961, 098 | 21,068, 245 | 19, 697, 896 
South America: 
Argentina eg ás 97,343 | 1,632,480 | 1,073, 938 553, 693 
«ö; ⁵ ꝶ k A EL 8 11, 101 2, 810 3, 763 14, 123 
lll ³ ³ A ⁵ aS Ei sS 1,055,305 | 1,026, 952 875, 507 812, 804 
Chile asa dos 8 ; ,496 230, 943 271, 053 
pd ; ⁵ðↄi y ĩ³ĩð A EUREN 3, 008 2, 590 3, 615 1, 969 
)%)%)%% ĩ³ MRT RE MEAL A Reet PRs EA 39, 168 128, 370 92, 286 93, 278 
Other 8 South ee EE 47 3, 505 60 62 
Total South America 1,303,073 | 3,016,203 | 2,280, 112 1, 746, 982 
— = Lee o eto 
Europe: 
AAA 8 929, 356 720, 804 67, 069 
Belgium-Luxembourg.............................- 50,352 | 1,495,110 711, 519 f 
Denmark 2 uc EE PEA 1, 075, 809 953, 273 6, 399 
Ehel O WEE 48, 107 191, 218 204,693 |...........- 
RT EE 10, 944 | 4,305,301 | 3,169,758 373, 946 
Germany. A 8 31,333 | 6,047,167 27, 182,086 | 23, 141, 014 
Gee A uyu u 21, 743 170, 587 46,025 |...........- 
e ß p AE 4,865 |............ 3, 980 
Ireland ARA eee noe bua ee 10, 827 681, 679 220, 2288 
II 8 114,578 | 5,085,519 | 3,158, 088 1, 884, 241 
Netherlands Ee ; , 368, 526 | 2,077,716 1, 232, 267 
(CCC oia rs eos 5, 643 991, 523 173, 480 99, 980 
A 8 26, 378 139, 286 27, 265 10, 336 
Spain mesis ⅛⁊ d -;; ðĩV—-- NA 14. 800 209, 164 46, 417 
PCC A A 140, 882 942, 039 798, 476 53, 479 
Switzerland 195,975 | 1, 062, 053 647, 952 196, 152 
dolre yßs mts x rum a 118, 395 49, 027 105, 767 
United Kingdom................................... 103,579 | 1,302,260 216,366 |............ 
Xugoslivin. odi a nice oͥ AA succ Seer 106, 301 446, 270 
Total Urol oa 793,970 | 27,925, 493 | 20, 672, 221 8, 311, 620 
sia: 
Kette EE, E 13, 803 8, 255 32, 683 
E EE 147, 218 | 1,564,472 | 2,785,313 3, 873, 888 
PAakIStan EE md yd x 8 310, 945 255, 740 6, 273 
Ae. EE 25 20 3, 076 2, 229 
Total ASIS Lic ar ais 147,243 | 1,889,240 | 3,052, 384 3, 915, 073 


For footnotes, see end of table. 
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TABLE 72.—Bituminous coal exported from the United States, 1950-53, by 
countries, in net tons '—Continued 


[U. S. Department of Commerce] 


Country 1950 1951 1952 1953 

Africa: 
BT EEN 68, 211 401, 592 192, 942 10, 916 
Beans enges EEN 32, 242 105, 245 22, 276 
Canary Islands — rl 6, 193 66, 452 16, 711 . . . ese 
AE ß 3, 557 106, 212 21, 870 44, 525 
French Moroccoo......-.... ee A cece 76, 574 18,369 |... .. 
French West Africa e. 80, 217 3% 0 —8 
ga. ia dais 10, 362 74,859 AAA 
Madeira Islands_.__... occ deed ...............|-........ Due 8, 886 4,04 
"uisi: ⁰⁵⁰d ½¼md d 222 Su s SS 27, 470 107, 823 49, v8 
Other Kriel A n sS 5 , 956 24, 551 10, 975 
Total riese. et ree Q. 105, 436 918, 316 541, 061 88, 692 
IT EE E A A 11, 197 20 127 AAA 
r, ok EE 25, 468, 403 | 56,721,547 | 47,643, 150 33, 760, 263 


! Amounts stated do not include fuel or bunker coal loaded on vessels engaged in foreign trade, which 
1 874,029 tons in 1949, 717,488 tons in 1950, 908,269 tons in 1951, 723,372 tons in 1952, and 605,019 
ons in 19 
2 West Germany. 


TABLE 73.—Bituminous coal exported from the United States, 1950-53, by 
customs districts, in net tons 


[U. S. Department of Commerce] 


Customs district 1950 1951 1952 1953 
North Atlantic: 
Maine and New Hampshire........................ 4, 208 3, 629 6, 456 9, 843 
Massachusetts... LEE A EEN 
h A een 1, 294 4,169 59 98 
Finns. A ERES 22, 217 856, 978 390, 073 24, 636 
Rio AAA ] ⅛ ß F 
South Atlantic: 
Sh o/ s. 2 PN QUE V aT eT 3333 T . . . ..... 
IAE WEE 337,153 | 3,861,883 | 2,981,228 1, 553, 475 
South rh ³· A EEN 646, 454 344, 3511 
lll 8 2, 104, 393 | 28, 742,863 | 22, 563, 456 | 12, 452, 500 
Gulf Coast 
r EEEE E A E E 4,618 562 588 17 
hein (o EE EE PS 408 
A A EN 66, 874 193, 143 126, 975 147, 701 
New Orles ass 1. 545 1, 462 3, 382 1, 020 
h é 10 7 EN 
Mexican border: 
iir ðV0 399 308 164 119 
III ³Ü˙ A ⅛ A 8 211 488 27, 266 27, 131 
Pacifie Coast 
rr AA AAA EE 10, 065 20, 496 10, 251 
Oe ⁵ ðVdJſdd 4 8 325 . 15,552 58,228 |...........- 
San A y 8 157 77 53 25 
San FranciscoꝛaumI m—ö—wrÿ l 62 830 I 
Washington. d-gcekicessEsessqe cue ene HOS eds 6, 112 118, 800 224, 670 23, 283 
Northern border: 
Buffalo. sc i consue ⁵³ (A8 979, 624 | 1,036, 728 853, 663 850, 784 
Sh. MEAM EMEN 442, 569 925,479 | 1,192, 503 759, 546 
DAKOTA EES 36, 728 36, 559 43, 283 44, 705 
Duluth and Superior............................... 207, 212 350, 332 354, 055 47, 854 
Michigan: su. ud 3, 662, 662 3, 572, 549 8, 033, 863 2, 676, 464 
Montana and Idagooo 614 1, 637 2, 793 1, 255 
oo ³ĩ6WW ⁵ ⁵ iuis 12, 456, 669 | 11,551,859 | 11,057, 815 11, 629, 093 
Rochester.-.......... ß la Ea qu. 1 , 3, 160, 056 2. 394, 845 2, 018, 576 
St. arena 2, 062, 946 2, 126, 249 1, 959, 833 1,451, 990 
po de , 044 ; , 162 , 835 
WISCONSIN ¿l ISO. lQ uQ 8 200) | EE u s E dc 
Miscellaneous: 
/ AAA 8 5 9 4 
1;’êẽR ]³ꝛ—q0ꝛ;. ᷑ „mm 5mm. 8 %%%ö;Üʃ⁰ů?ſ:Dn: 8 
Pittsburgh: cunt ss Susu uD RE MEE Ee III DE 
Puerto Rico. ð IJ; ĩð ĩð 
// ³¹w¹wm td 25, 468, 403 56, 721, 547 47, 643, 150 | 1 33, 760, 263 


1 Includes 33,650 tons representing estimated data for which district breakdown not available. 
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TABLE 74.—Shipments of bituminous coal to possessions and other areas 
administered by the United States, 1951-53 1 


[U. 8. Department of Commerce] 


1951 1952 1953 
Territory — — — . — — 
Net tons; Value Net tons Value Net tons Value 
E AA A VE, HEEN 2 $400 E EE 
Puerto Rico.............................. 8,577 | $93,767 11, 459 | 153,138 3,311 $39, 291 
Virgin Islands 4, 224 40, 538 10,515 | 101, 272 


1 Effective August 1951 shipments of bituminous coal to possessions and other areas administered by the 
United States not separately classified; data for 1951, 1952, and 1953 cover coal and related fuels.” 


WORLD PRODUCTION 


World production of anthracite and bituminous coal amounted to 
1,512 million metric tons in 1953 and lignite to 452 million tons, & 
total of 1,964 million tons. Total coal output in 1953, includin 
lignite, was 29 million metric tons over that of 1952. Of the tota 
world coal output, 71 percent was produced in 4 countries—the United 
States, Russia, Germany, and the United Kingdom. The United 
States supplied 443 million metric tons of bituminous coal, anthra- 
cite, and lignite or 23 percent of the world output in 1953. 

Most coal-producing countries in Europe enjoyed increased produc- 
tion during 1953; however, consumption requirements of the principal 
coal-producing countries on the European Continent exceeded avail- 
able supplies. 

Although world production of anthracite, bituminous coal, and 
lignite increased in 1953, the European output was not adequate to 
satisfy requirements, and production from the United States made 
up & large part of the deficit. 


TABLE 75.—World production of bituminous coal, anthracite, and lignite, by 
l countries, 1949-53, in thousand metric tons ! 


[Compiled by Pauline Roberts and Berenice B. Mitchell) 


Country 1949 1950 1952 1953 
North America: 
Canada: 
Bituminouuhn s 15, 648 15, 364 14, 057 12, 587 
Jö EE 1, 697 1, 999 1, 890 1, 834 
Gree: d: Bituminous.......................... 9 7 7 37 
Mexico: Bituminous.............................. 1,075 912 1,317 1, 432 
United States: 
Anthracite (Pennsylvania) 38, 738 39, 986 36, 816 28, 076 
Bituminous. ss 394, 420 | 465,330 420, 771 | 412,258 
A EE 2, 805 3, 057 2, 986 2, 737 2, 586 
South America: 
Argentina: Bituminous........................... 18 26 109 3 120 
Brazil: Bituminous (including lignite 2, 129 1, 959 1, 961 2, 030 
Chile: Bituminous. .............................. 2, 141 2, 217 2, 417 2, 336 
Colombia: Bituminous 2.............................. 1, 015 1, 200 850 1, 1, 225 
Peru: Bituminous and anthracite. ................... 170 96 2 223 
Venezuela: BituminouRans 24 25 29 
urope! 
Albania: Lignite LL. l.l... 16 16 16 40 
Austria: 
Bituminous. ................................- 183 183 190 162 
EE ER 3,816 4, 5, 179 5, 574 
Belgium: Bituminous and anthracite............. , 854 27, 321 30, 30, 060 
ga 
Rum %%) ENERO hua 27 30 35 40 
t ss a a EN a 
EE ) 4,695 | 5,682 7,365 | 28,660 


For footnotes, see end of table. 
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TABLE 75.—World production of bituminous coal, anthracite, and lignite, by 
countries, 1949-53, in thousand metric tons '—Continued 


Country 


dermanyu7??ei 7 
Bituminous and and 
East German 


Lignite: 


ep -— 4 ep ep e ee e ep ee om e e e ͤ e op eme 2 go e o wm e e o o 


ortugal: 
er Bituminous and anthracite. .................. 
Linie 


—— gr e ep gr e ap —— ep e e goë wë e ep ep e op e em — I 


L 
et 


gesit) Zeite Bituminous 3............ 
Sweden, Bituminous...........................-. 
Switzerland: 

Lignite. and anthracite................... 
U. 8. 

Bituminous and anthracite 4949 
United Kingdom dom 
Great Britain: Bituminous and anthracite. . . 
MO E Ireland: Bituminous. .............. 


(1 - REM Co Ote 


Afg hanistan: Bituminous. ....................... 
China: Bituminous, anthracite, and lignite....... 
India: dir des 37. 8 


orea: 
Anthracite: 
Korea, Republic Ole as AD 
North Korea? 
Lignite: 
Korea, Republic EE 
North Korea? 
Malaya: Bituminous OTE ĩðV“ũͤ ] 
Pakistan: Bituminou s 
Philippines: Bituminoun s 
Taiwan (Formosa): Bituminous.................. 


ep e e U ! o emm om .Á........Á.Á...Á.....Ñ.Á...ÑvÁ.... 


For footnotes, see end of table. 


1949 1950 1951 1952 1953 
17,003 | 18,456 | 18,300 | 20,100 | 20, 200 
26,526 | 27,506 | 31,000 | 32,500 | 34,300 
1, 600 770 1, 582 1, 275 744 
51,204 | 50,835 | 52,968 | 55,365 | 52,577 
1, 843 1, 686 2, 004 1, 990 1, 949 
3, 01 2, 807 3, 417 3,525 | 23,900 
104, 787 | 112, 299 , 693 | 125,000 | 126, 155 
124,000 | 137,300 | 158,700 | 172,900 |? 186, 300 
72,264 75, 840 83,14 | 83, 309 83, 554 
176 ] 191 444 
1, 390 1, 500 1, 630 1,850 | 22,400 
10,440 | 11,840 | 13,620 | 16,870 | 218, 900 
129 172 1 184 
1, 104 1, 031 1, 167 1, 089 1,131 
863 781 879 842 771 
11,705 | 12,247 | 12, 424 12532 | 12 297 
205 194 235 252 
74, 081 78,001 | 81,992 | 84,437 | 88,596 
4, 621 4, 837 4, 591 4,770 5, 295 
443 426 418 442 478 
111 95 83 77 71 
2 300 2 400 2 420 2 420 
2,576 | 22900 | 23,440 | 23,480 | 34,100 
14,262 | 15,091 16,279 | 16,235 | 16, 418 
10,832 | 11,118 | 11,553 | 12,264 | 12,395 
1, 332 1, 316 1, 497 1, 600 1, 791 
581 551 719 706 687 
317 309 279 347 282 
l 210 210 

) 5 " al y (4 
191,000 | 205,000 | 221,000 | 230,000 | 240,000 
,000 | 55,000 ,000 | 71,000 | 80,000 
218, $82 219, 706 226, 464 | 230,121 227, 806 

1, 275 1, 154 1, 011 

10,833 | 11,712 | 11,050 | 11,087 10, 321 
5 9 13 12 16 
216,000 | 37,000 | 43,250 | 252,000 | 2 57,000 
2,204 | 32,826 | 34,985 | 36, 885 30,422 
376 494 638 857 833 
662 804 868 969 897 
5170 2 5 200 3 š 200 170 150 
37,968 | 38,461 | 43,320 43, 356 46,524 
088 1, 284 L 1, 1, 488 
1, 066 568 129 576 867 
1, 500 1, 500 1,000 750 1,000 

63 28 6 2 (4) 
1, 600 500 500 400 400 
393 422 389 320 291 
337 444 513 609 593 
123 159 151 139 155 
1,614 1,405 1,657 2, 286 2, 393 
4,182 4,361 4, 730 4, 846 5, 654 
1, 272 1, 214 1, 255 1,375 1, 531 

NI (°) (t) (°) 9 
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TABLE 75,—World production of bituminous coal, anthracite, and lignite, by 
countries, 1949-53, in thousand metric tons —Continued 


Country 1949 1950 1951 1952 1953 
Africa: 
Algeria: Bituminous and anthracite.............. 265 258 247 269 295 
Belgian Congo: Bituminous...................... 152 160 218 253 315 
French Morocco: Anthracite...................... 341 368 394 460 565 
Madagascar: Bituminou .. (4) 2 5 4 5 
Mozambique: Bituminous........................ 13 56 78 115 162 
Nigeria: Bituminous. ss 559 593 559 590 712 
Southern Rhodesia: Bituminous. ................ 1, 918 2, 128 2, 300 2, 559 2, 619 
Tunisia: Lignite..............-...-.----.-2.------ 47 41 8 SCE EE 
Union of South Africa: Bituminous. . 25, 496 26, 473 26, 632 28, 064 28, 459 
Oceania: 
Australia: 
Bituminouun s 14, 332 16, 795 17, 891 19, 717 18, 708 
Il secun cL d Uus 7, 494 7, 445 7, 962 8, 234 8, 390 
New Zealand: 
Bituminous and antbroclte ee 952 936 689 876 787 
d SE 1, 907 1,777 1, 786 1, 918 1,773 
Other countries (estimateĩꝛꝛꝛꝛꝛ 100 100 100 
Total all grades 1, 656, 000 |1, 812, 000 |1, 925, 000 |1, 935, 000 |1, 964, 000 
Lignite (total of item shown above)..................- 325,000 | 354,000 | 395,000 | 426,000 | 452,000 
Bituminous and anthracite (by subtraction).......... 1, 331, 000 |1, 458, 000 ¡1, 530, 000 |1, 509, 000 |1, 512, 000 


: 5 RE incorporates a number of revisions of data published in previous Coal chapters. 
stimate. 
3 Includes the following quantities, in thousands of metric tons, produced in U. 8. 8. R.-controlled 
nn 19151 125; 1950, 187; 1951, 249; 1952, 253; and 1953, 260 (estimate). 
egligible. 
5 Year ended March 20 of year following that stated. 
$ Output from U. S. S. R. in Asia included with U. S. S. R. in Europe. 


COAL TECHNOLOGY * 


Significant developments during 1953 in the coal and related 
industries making products from coal are briefly described. More 
detailed information regarding these developments may be found in 
the references cited in footnotes. 

The importance of research in coal technology was emphasized by 
the construction of & new laboratory for the industry-supported 
Bituminous Coal Research, Inc., and by the many studies of funda- 
mental coal properties, mining methods, coal preparation, and coal 
combustion, carbonization, gasification, and production of synthetic 
liquid fuels and chemical products by the Bureau of Mines, and 
by State and industrial organizations. The year was marked by 
a significant increase in the amount of mechanical mining equipment 
sold and an increase in the amount of coal mechanically cleaned, 
although there was a marked decrease in coal production. Significant 
also were the improved safety in coal mining and the increased 
productivity per man-day, steady increases in thermal efficiency 
(particularly in new, large, utility-type power plants), and the further 
development of specialized utilization techniques, such as the fluidized- 
bed lignite drying and carbonizing plant at Rockdale, Tex. 

Exploration, Geology, and Reserves.—A reappraisal of the coal 
reserves of the United States, as of January 1, 1953,'* by the Federal 
Geological Survey showed substantial declines from the previous 
estimates of the total remaining reserves for all ranks of coal except 
anthracitic. More detailed investigations, such as the State estimates 

15 Prepared by E. P. Carman. 


16 Averitt, Paul, Berryhill, L. R., and Taylor, D. A., Coal Resources of the United States (a Progress 
Report, October 1, 1953): Geol. Survey Circ. 293, 1953, 49 pp. 
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of coal and lignite reserves in Colorado " and North Dakota * by the 
Survey and ie Burau of Mines county reports of known recoverable 
reserves of coking coal, have indicated that earlier coal reserves esti- 
mates were in many instances overoptimistic. The Bureau published 
coking-coal reserve estimates for 2 Pennsylvania counties !° % and for 
1 each in West Virginia,“ Maryland,” and Kentucky,” while studies 
were continued in these States and in Tennessee. The Federal Geo- 
logical Survey published detailed reports or maps describing the 
eology and coal resources of 8 coal-bearing areas; the Tennessee 
ivision of Geology published 2 charts covering exploratory drilling 
in that State; and the Division of Geological Survey of Ohio was 
completing a study of the Lower Kittanning bed in that State. 
Constitution, Petrography, Properties, and Analysis.—Bureau of 
Mines equipment and procedure for determining volatile matter in 
coal was demonstrated in London to the International Standards 
Organization Working Group as part of the continued cooperation for 
establishing international standards for coal analysis and classification, 
and two Bureau reports on determining bed moisture in low-rank 
coals were published.* The Classification Working Party, Coal 
Committee, Economic Commission for Europe, tentatively adopted 
a classification system for anthracitic, bituminous, and subbituminous 
coals that provided 10 classes, with further subdivision into groups 
and subgroups according to caking and coking properties.” 
Growing interest in coal constitution and petrography was evident 
both in this country and in Europe, with work at Pennsylvania State 
University and in Europe seeking to relate petrographic constituents 
with coking properties. Bureau of Mines petrographic studies were 
largely concerned with studies on lignites, in part relating to the inter- 
national standards classification work; ? and the Ohio and Illinois 
Geological Surveys and the University of Alabama ? applied various 
methods of analysis, including petrographic and paleobotanic, to 
local coals. 
The Coal Research Laboratory, Carnegie Institute of Technology, 
studied coal oxidation and degradation techniques and products ° 30 
D Spencer, F. D., and Erwin, M. I., Coal Resources of Colorado, a Progress Report, January 1, 1953: 
Geol. Survey Circ. 258, 1953, 17 pp. 
18 Brant, R. A., Lignite Resources of North Dakota: Geol. Survey Circ. 226, 1953, 78 pp., 1 pl. 
" Wallace, J. J., Dowd, J. J., Bowsher, J. A., Abernethy, R. F., and Reynolds, D. A., Estimate of Known 


1 Reserves of Coking Coal in Somerset County, Pa.: Bureau of Mines Rept. of Investigations 
4998, 1953 p. 
x Wallace, . J., Dowd, J. J., Provost, J. M., Abernethy, R. F., and Reynolds, D. A., Estimate of Known 
Recoverable Reserves of Coking Coal in Allegheny County, Pa.: Bureau of Mines Rept. of Investigations 
5003, 1953, 16 pp. 

n Wallace, J. J., Dowd, J. J., Tavenner, W. H., Provost, J. M., Abernethy, R. F., and Reynolds, D. A., 
Estimate of Known Recoverable Reserves of Coking Coal in Wyoming County, W. Va.: Bureau of Mines 
Rept. of Investigations 4966, 1953, 39 pp. 

3 Wallace, J. J., Dowd, J. J., Williams, L., Abernethy, R. F., and Reynolds, D. A., Estimate of Known 
Recoverable Reserves of Coking Coal in Allegany County, Md.: Bureau of Mines Rept. of Investigations 
4970, 1953, 18 pp. 

n Wallace, J. J., Dowd, J. J., Travis, R. G., Abernethy, R. F., and Reynolds, D. A., Estimate of known 
Recoverable Reserves of Coking Coal in Letcher County, ke: Bureau of Mines Rept. of Investigations 
5016, 1953, 26 pp. 

4 Selvig, W. A., and Ode, W. H., Determination of Moisture-Holding Capacity (Bed Moisture) of Coal 
for Classification by Rank: Bureau of Mines Rept. of Investigations 4968, 1953, 10 pp. 

3 Goodman J. B., Gomez, Manuel, and Parry, V. F., Determination of Moisture in Low-Rank Coals: 
Bureau of Mines Rept. of Investigations 4969, 1953, 20 pp. 

* Brown, R. L., and Carman, E. P., Report of Research and Technologic Work on Coal and Related 
Investigations, July 1, 1952- December 31, 1953: Bureau of Mines Inf. Circ. 7699, 1954, pp. 8-9. 

r Selvig, W. A., Properties of Lignites of the United States: Fuel (British), vol. 32, No. 1, January 1953, 


pp. 28-35. 

3 Shotts, Reynold Q., Quantitative Petrographie Composition of Three Alabama Coals. Min. Eng., 
vol. 5, May 1953, pp. 522-526. 

Entel, J. Ruof, C. H., and Howard, H. C., Separation of Oxygenated Compounds and Hydrocarbons 
„ Typical of Certain Coal-Degredation Produets: Anal. Chem., vol. 25, April 

, DD. 61 : 

# Entel, J., Ruof, C. H., and Howard, H. C., Possible Significance of Lactones as Intermediates in Oxi- 

dation of Carbonaceous Materials: Jour. Am. Chem. Soc., vol. 75 No. 12, June 1953, pp. 9. 


846805—50———11 


154 MINERALS YEARBOOK, 1953 


and methods of determining macroporosity of porous materials, such 
as coke.! The Bureau of Mines issued three publications giving 
analyses of tipple and delivered samples of coals of the United States 
taken during the fiscal years 1948-50, 1951,“ and 1952. Nether- 
lands and British scientists published studies of coal structure, true 
density, analytical tolerances," and a shorter method of sulfur de- 
termination.“ The Bureau of Mines, and the Federal and West 
Virginia Geological Surveys made extensive surveys of the concentra- 
tion of germanium in various coal beds. The Eagle-Picher Co. coop- 
erated in these surveys by furnishing direct or confirmatory analyses 
of samples of coal and ash for germanium. The Bureau concentrated 
largely on the coal supplies to various large public-utility power plants 
and analyzed the stoker and fly ash from these plants for germanium. 
It is generally conceded that the recovery of germanium directly from 
coal would not be economical, but there is substantial evidence that 
the ash from certain large power plants is a potential source of com- 
mercial germanium. Bureau of Mines distillation assays of eastern 39 49 
and Missouri Basin coals * gave low-temperature carbonizaticn yields 
of coke, coal chemicals, and gas; and the assay apparatus as used for 
low-rank coals was described.“ 

Mining and Mine Transportation.—Increased sales of mechanical 
mining equipment indicated the increased interest in mechanization 
as a means of reducing coal-mining costs and meeting the more highly 
competitive conditions faced by the coal industry in 1953. The 
Bureau of Mines and the University of Kentucky made studies of 
continuous mining machines in commercial mines to evaluate the use 
of these machines under various mining conditions. The Bureau 
continued cooperation with three companies using German coal 
planers in relatively thin coal beds, while another plowing-type thin- 
bed mechanical-mining machine with a walking mechanism for maneu- 
vering was used; both types were used with longwall mining methods. 
The Le Roi Co. was granted a license to manufacture the continuous 
mining machine developed by Bituminous Coal Research, Inc. An 
interesting application of a remotely controlled continuous miner with 
attached conveyor units to highwall mining was reported from a mine 
in Pennsylvania,* and additional data on another remotely controlled 

31 Ergun, Sabri, and Owen, Jack, Determination of Size Distribution of Macropores in Porous Materials— 
Macroporosity of Coke by Gas-Flow Method: Anal. Chem., vol. 25, August 1953, pp. 1222-1226. 

32 Snyder, N. H., and Aresco, S. J., Analyses of Tipple and Delivered Samples of Coal (Collected During 
the Fiscal Years 1948-50, Inclusive): Bureau of Mines Bull. 516, 1953, 133 pp. 

83 Aresco, S. J., and Haller, C. P., Analyses of Tipple and Delivered Samples of Coal (Collected During 
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miner were reported.4 "The British reported experiences with 6 
continuous-mining methods,“ 3 of which used plow- or stripper-type 
machines. 

Attention was directed to concentrating production into fewer 
working places and operating with fewer men and to developing 

ining plans to permit continuous production from face to preparation 
plant or tipple. Toward this end progress was made in developing 
extensible belt conveyors of various types for use behind continuous 
mining machines and in improving the machines themselves to per- 
mit greater flexibility and adaptability. 

À decided trend to mobile mechanical mining equipment of all 
types was in evidence, with increased use of high-capacity inter- 
mediate- and low-bed mobile loaders and shuttle cars. "There was 
also more use of mobile cutters and mobile coal and roof-bolting 
drills and an increase in belt haulage, particularly in new develop- 
ments. 

Improvements in construction materials permitting faster and more 
continuous operation included development of harder cutting ele- 
ments with better wearing qualities and the introduction of aluminum 
troughs and carrier frames for shaking conveyors. The introduction 
of two types of tractor-treaded shuttle cars provided equipment for 
use with bad bottoms or steep grades. 

There were many references in the technical literature to articles 
on stowing in Great Britain, the Soviet Union, India, Germany, 
France, and Belgium. Study of roof pressures and design of roof- 
support members was continued by the Bureau, and one anthracite 
mine installed compressible ring supports in a particularly bad 
section of an important haulage tunnel. The British and Germans 
conducted studies of pressures developed in mines, and the British 
introduced a movable, steel, roof-supporting device.* 

Roof bolting continued to receive the active attention of both 
research and operating personnel and equipment manufacturers, as 
the Bureau of Mines reported on the use of torque wrenches.” Ex- 
periences under varying roof conditions were reported from bitumi- 
nous-coal mines “ and improved roof-bolt drilling and dust-collecting 
apparatus was introduced. In some instances roof-bolt drills have 
been mounted on continuous-mining machines. [Interest in roof 
bolting in other countries was indicated by reports from Great Britain, 
France, and Germany. 

Field tests at an unused mine confirmed laboratory results at Johns 
Hopkins University indicating that practical methods of abating 
water pollution from coal-mine acid wastes may be possible by a 
chemical spraying or dusting treatment, which may last 6 to 8 years. 

In strip mining the attention of operators and equipment manu- 
facturers continued to be directed toward improvements in earth- 
moving, drilling, and haulage equipment. High-speed, rotary over- 


$ Alspaugh, P. L., Remotely Controlled Bore Mining: Goal Mine Modernization, 1953, pp. 134-140. 
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burden drills with pneumatic removal of cuttings and trucks, capable 
of carrying up to 70 tons and with engines up to 400 hp., have speeded 
stripping operations, while the design of larger and improved shovels 
and draglines continues to meet the need for removing increasing 
heights of overburden. Augers for recovering coal from strip-mine 
highwalls had rather wide application in recovering coal beyond the 
economical limits of overburden removal, the maximum depth of 
boring remaining around 200 feet from the highwall. 

Health and Safety in Mining.—A striking drop in coal-mining 
fatalities, from 548 in 1952 to 460 in 1953, to again record the lowest 
number of deaths in the history of the coal-mining industry, and a 
greatly improved nonfatal-accident record, both in number and fre- 
quency, featured the health and safety record of coal mining in 1953. 
There was only 1 major disaster (that is, an accident in which 5 or 
more men lose their lives) in coal mining in 1953; here 2 men were 
killed by 8 coal-dust explosion, while 3 of 5 men who entered the mine 
later to investigate died of carbon monoxide poisoning. There were 
396 fatalities in bituminous-coal and lignite mines in 1953, a drop of 
53 from the previous low in 1952. Despite the 13-percent decrease 
in total man-hours of exposure there was also & decrease in the rate 
per million man-hours, or 0.84 for 1953 as compared to 0.90 for 1952. 
However the nonfatal-injury experience decreased 3 percent in 1953. 

The Bureau of Mines and the British Safety in Mines Research 
Establishment investigated coal-dust explosions and means of sup- 
pressing them, and there was substantial interest here and abroad in 
the development of fireproof conveyor belting. Bureau studies of dust 
exposure during rock drilling * and methods of improving coal-mine 
ventilation % were published, as were analytical studies of injury 
experience in coal mining * and of coal-mining explosions and fires,” 
as well as suggestions for selection and care of fire-fighting equipment 
for coal mines. The Bureau of Mines continued its research and test 
work to improve health and safety in mining and its coal-mine in- 
spection work, making 8,231 regular inspections and analyzing thou- 
sands of samples of mine air and coal and rock dusts. As provided for 
under sec. 202 (b) of Title IT, Federal Coal Mine Safety Act, State- 
participation plans for joint State-Federal coal-mine inspections have 
been approved and are in effect in Alaska, North Carolina, North 
Dakota, Oklahoma, Washington, and Wyoming. 

The Bureau of Mines tested various types of coal mining equipment 
and accessories for permissibility, issuing approvals where schedule 
requirements were met. It also conducted training courses in mine 
safety and first aid, and it took an active part in sponsoring and 
promoting safety organizations and meetings at the national, regional, 
and local levels.“ 
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A report of experiments conducted by the School of Mines, Uni- 
versity of West Virginia, on degasifying coal beds 5 indicated that 
appreciable quantities of methane could be withdrawn for & consider- 
able time from some coal beds where geologic conditions were particu- 
larly favorable, but further experimental work was desirable to deter- 
mine optimum drilling patterns and their correlation with mining 
layouts. Another report by Belgian authors, but published by the 
Federal Bureau of Mines,“ described firedamp-draining techniques 
and experimental and operating installations in Germany, Great 
Britain, France, Netherlands, and Belgium. 

Coal Preparation, Transportation, and Briquetting.— The 242 million 
tons of bituminous coal mechanically cleaned in 1953—an increase of 
more than 14 million tons over 1952—gave a new high in percentage 
and tonnage of coal mined that was mechanically cleaned (52.9 percent) 
and 2 million tons over the previous tonnage record in 1951. New 
coal-cleaning equipment sold in 1953, in terms of capacity, showed a 
preference for dense-medium systems, followed by jigs, and wet tables, 
about 60 percent of the total capacity of both wet and pneumatic new 
equipment being installed as additions to present plants; the remainder 
went into new plants. Some of the more complex coal-cleaning 
systems, such as double gravity separation with crushing of middling 
product for re-treatment, have been applied in plants supplying 
metallurgical coal where adherence to close specifications and scarcity 
of coking coals that can readily be cleaned to give a low-sulfur washed 
product created difficult preparation problems. The Bureau of Mines 
published data on preparation characteristics of coking coals 9 % and 
on problems involved in preparing special-purpose coals.™ 

Fine-coal cleaning, dewatering, and drying attracted increased at- 
tion.” The Bureau of Mines studied a fine-coal cleaning problem in 
the production of metallurgical coal,“ described a European coal- 
slurry treating process,” and published results of an investigation of 
problems of cleaning Korean anthracites, many of which are pre- 
dominantly fines. The Bureau continued its studies of fine-coal 
cleaning with experiments on the use of compressed air to improve 
kerosine-flotation-cell capacity and with tests of an artificial bed (feld- 
per) jig and a heavy-medium cyclone. Froth flotation of fine coals 
also received the attention of equipment manufacturers and coal 
operators in this country and of research groups in Great Britain and 
the Soviet Union, while dense-medium process studies were made in 
several countries, including the United States, Great Britain, and the 
Netherlands. 

The cyclone was used more extensively for the cleaning and partial 
dewatering of fine coal. Pennsylvania State University, cooperating 
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with the Coal Operators Associations of Central and Western Penn- 
sylvania, studied the possibilities of obtaining a salable pyrite from 
coal refuse, using cyclones as concentrating units. Special applica- 
tions of the cyclone were also investigated at Northwestern University 
as part of its coal research program, which also included studies of 
mechanical separation of coal, sizing, and methods of dewatering and 

| Several companies introduced or installed new or refined 
equipment for fine-coal cleaning and drying. Several new heavy- 
medium processes were introduced, including a simplified method for 
recovering magnetite in heavy-medium circuits. A horizontal filter 
was used in an endeavor to improve centrifugal drying of coal and 
combine this with filtering into a single operation. | 

Heat drying of coal that found numerous applications as mounting 
use of 1 power generation placed greater emphasis on stable 
quality and delivered B. t. u. values included use of various systems, 
such as the McNally Pulso drier, the Raymond flash drier, the Multi- 
Louvre and the Baughman driers, and the new Dorr Co. fluidized-type 
drier. Using data from the first prototype drier built and tested 
during 1952, the Texas Power & Light Co. began construction of nine 
50-ton-per-hour lignite driers to supply fuel for the power-plant 
boilers of the Sandow Works of the Aluminum Co. of America, at 
Rockdale, Tex. As they were completed, these driers, which utilize 
the entrained-drying process developed by V. F. Parry at the Denver 
station of the Bureau of Mines,* were put on the line, using pneumatic 
transportation of the dried lignite from the drying units directly to 
the pulverized-coal burners. 'The commercial application of this 
method to drying of Canadian coals before briquetting % was described 
at the Third Biennial Briquetting Conference, held at Banff, Alberta, 
on August 31 and September 1. A number of papers on briquetting 
in this country &nd abroad, including one on briquetting chars from 
the Parry process * were given at this Conference. 

Pittsburgh Consolidation Coal Co. completed operation of its 
demonstration plant at Cadiz, Ohio, which showed the technical feasi- 
bility of transporting coal hydraulically in pipelines for considerable 
distances. One of the longest permanent belt-conveyor systems in 
use was a 4%-mile system of transporting 800 tons of coal an hour 
from a strip mine near Beverly, Ohio, to 8 storage area of an Ohio 
Power Co. plant. on the Muskingum River. 


COAL UTILIZATION 


For many years, the trend in large utility-type power-generating 
stations has been toward the use of higher steam pressures and tem- 
peratures; and as the new larger &nd more efficient plants have come 
on the line to supplement or replace older units the average coal used 
per kilowatt-hour has continued to decline, reaching & new low of 1.06 
pounds in 1953. A significant development in 1953 was the decision 
to break through the critical steam pressure and to design & plant to 

9 Parry, V. F. Landers, W. 8., Wagner, E. O,. Goodman, J. B., and Lammers, G. C., Drying and Car- 
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operate at 4,500 p. s. i. and 1,150° F. This new unit, of 120,000- 

kilowatt capacity, was being designed for the Philo plant of American 

Gas & Electric Co. It will have 2 stages of reheat, is expected to 

operate at about 8,500 B. t. u. per kilowatt-hour (or about 500 B. t. u. 

per kilowatt-hour less than the best of present installations), and 

a be of the once-through type, using crushed-coal firing in cyclone 
urners. 

Pulverized-coal firing is used for most large utility boilers, but 
many units are adaptable to two or more fuels, and when oil or gas 
become available at competitive prices, such as cheap residual oil 
along the eastern seaboard, changeover is made to the cheaper fuel. 
Cyclone burner units utilizing crushed rather than pulverized coal 
are coming into wider use. Refinements and improvements in furnace 
design, including slag screens, divided furnaces, and partition walls or 
tube curtains extending into the furnace to receive heat from both 
sides, are being incorporated in coal-burning furnaces to improve 
boiler and furnace performance. A special pellet gun was developed 
for cleaning high-capacity furnaces and those using low-grade fuels. 
Studies were made by the Bureau of Mines and others of corrosion- 
resistant materials for air preheaters *' and of furnace heat-absorption 
efficiencies % in large power boilers. 

In the industrial steam- and power-plant field ''package-type" 
boilers and standardized types of larger units—up to 100,000 pounds 
per hour capacity—are finding wide acceptance, with major emphasis 
on modernization rather than expansion. Coal, fired principally on 
spreader stokers, maintained its lead in most new industrial units, 
although use of oil and gas is on the increase, particularly where new 
pipelines are bringing gas into areas not previously served. A new- 
type spreader stoker with reciprocating grates discharging to the front 
like the traveling-grate type attracted considerable attention. 

In the small industrial-commercial and domestic coal-burning field, 
Bituminous Coal Research sponsored development of a packaged 
automatic, coal-fired, steam generator with completely integrated 
components. Based on an extensive study of the causes of self-heating 
and ignition in coal mine dumps and 3 8 5 refuse piles, the Bureau 
developed a method of extinguishing and preventing fires in such 
dumps by covering them with a layer of M-inch by 0 waste material 
from coal washeries. The Bureau also studied combustion of waste 
materials in incinerators to reduce air pollution and to develop suitable 
incinerators to meet the waste-disposal problems of the Atomic Energy 
Commission. Pennsylvania State University continued its studies of 
refractory materials for stoker arches, and the Coal Research Labo- 
ratory of Carnegie Institute of Technology conducted fundamental 
studies relating to reactivity of fuels.” 70 

The Locomotive Development Committee of Bituminous Coal 
Research and the American Locomotive Co. worked on improve- 
ments in coal-handling and ash-separation equipment for use with 
their open cycle locomotive-size coal-burning gas turbine, while the 
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Canadian group at McGill University continued its studies of an 
exhaust-heated coal-burning turbine, with railroad use in view. A 
large, coal-burning, steam-turbine-electric locomotive was built for 
the Norfolk & Western Railroad. 

Carbonization.—During the year 1,027 new slot-type coke ovens 
were completed, and 646 old ovens were dismantled, giving a net gain 
of 381. Although the new ovens have an annual coke capacity of 5.3 
million tons, the net gain in capacity was only 1.8 million tons because 
of the number of ovens withdrawn. This raised the annual capacity 
of all slot-type ovens to about 78.3 million tons. 

Research on coal carbonization by the Bureau of Mines and by 
various State, university, and industry groups included fundamental 
and applied research at both low and high temperatures and in fixed 
and fluidized beds. The Bureau continued its tests of carbonizing 
properties of coals," its studies of coal expansion, and its analysis of 
test methods.2 The Illinois State Geological Survey completed a 
new test oven similar in some respects to the Bureau's Tuscaloosa 
oven, and the Koppers Co. reported on the development of instru- 
ments and techniques for measuring gas pressures in full-scale slot 
ovens. A study at the University of Maryland on thermal changes 
involved in coal carbonization and the effects of pretreatment on these 
changes indicated that, with certain coals, mild oxidation increased 
the quality of the coke produced, but further oxidation destroyed 
coking properties. At the University of Wyoming, solvent extraction 
of coals and determination of the relation between molecular weight 
of extract and coking property of the coals was undertaken, while at 
Montana State College studies were made to produce satisfactory 
coke from local coals by washing or other treatments. The full report 
of the coke evaluation study, covering tests on coke properties from 
a number of commercial coke plants by a committee from the Ameri- 
can Iron and Steel Institute and from the American Coke and Coal 
Chemicals Institute was issued in December 1953.” 

Low-temperature carbonization continued to attract the interest of 
research and industrial organizations. Designs were completed and 
approved for construction of the first industrial-size (35-ton-per-hour) 
low-temperature, fluidized-bed carbonizer at the Alcoa plant at Rock- 
dale, Tex., to carbonize lignite dried in the Bureau-developed fluidized- 
bed drying system described in the Coal Preparation section (p. 133). 
This plant is significant in that it is making economical the use of 
low-rank solid fuel for power generation in an oil- and gas-producing 
area. The only commercial low-temperature carbonizing plants oper- 
ating in this country during the year were those of the Pittsburgh 
Coal Carbonizing Co. and the Dakota Briquets & Tar Products, Inc., 
both producing primarily domestic fuels; but research on low-tempera- 
ture carbonization was carried on by several groups, including the 
University of Kentucky, the Southern Research Institute, Pittsburgh 
Consolidation Coal Co., Northwestern University, and the University 
of Illinois. Much of this research was done with fluidized beds, and 
one of the major objectives was the separation, identification, and 

11 See footnotes 49 and 50. 
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evaluation of the tar and other liquid products obtained by low- 
temperature carbonization of various ranks of coal. In other labora- 
tory and pilot-plant work the production of chars or cokes suitable 
for blending with western coals for production of metallurgical coke 
was sought. The Kemmerer Coal Co., in cooperation with the Bureau 
of Mines, operated a pilot carbonizer. Chars from the Wyoming coal 
carbonized in this plant were tested in & phosphate reduction furnace 
in Idaho. 

Chemical and Miscellaneous Uses.—Development of a coal-chemi- 
cals industry has been one of the major objectives of the previously 
mentioned low-temperature carbonization research in the large pilot 
plant of the Pittsburgh Consolidation Coal Co., as well as of several 
other organizations working along this line. More details and a flow- 
sheet were given for the Carbide & Carbon Chemical Co.'s coal- 
h 2 plant to produce synthetic coal chemicals at Institute, 

. Va. 

Shaped carbon forms for various uses, such as blast-furnace and 
chemical vessel linings have found increasing use, as have anthracite 
and low-ash chars as electrode materials in the electrometallurgical 
and electrochemical industries and as filtering, decolorizing, and 
deodorizing mediums. The Midwest Research Institute continued 
its cooperation with companies seeking to produce lightweight aggre- 
gate by sintering clays with coal, and the Bureau of Mines cooperated 
with & coal company in West Virginia in research with the same 
objective, utilizing & process for burning of washery waste material 
on a traveling grate. 

Gasiflcation.—Displacement of manufactured gas by natural gas 
continued in 1953, particularly in the Northeastern States, despite 
higher average values for natural gas both at the wellhead and at 
points of consumption. However, a number of research groups 
recognized the need for improving coal-gasification methods to meet 
specific objectives. The Bureau of Mines published three reports 
on gasification tests of lignite in a commerical-scale annular-retort 
gasifier,” 7877 and the University of Rhode Island published results of 
& cooperative investigation with the Bureau that showed the technical 
feasibility of gasifying high-ash meta-anthracite to produce mineral 
wool. The American Institute of Mining and Metallurgical En- 
gineers published as & book on coal gasification and liquefaction 
papers presented at a 1952 gasification symposium,” and the American 
Gas Association published a critical review of methods of producing 
high-B. t. u. gas from coal. | 

Although reductions in appropriations made it necessary for the 
Bureau of Mines to discontinue its demonstration-scale gasification 
work at Louisiana, Mo., and suspend the underground gasification 
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7 Burr, A. C., Ellman, R. C., Hoeppner, J. J., Holtz, J. C., Kamps, T. W., Kube, W. R., Ongstad, O. C., 
and Oppelt, W. H., Gasification of Lignite in a Commerical-Scale Pilot Plant; Progress Report Jan. 1, 1949, 
to June 30, 1950: Bureau of Mines Rept. of Investigations 4997, 1953, 48 pp. 

13 Crawford, T. Stephen, Corey, R. C., Schwartz, C. H., Spano, L. A., and Carpenter, E. L., A Slagging 
Gas Producer for the Production of Mineral Wool From Rhode Island Metu-Anthrucite: University of 
Rhode Island Eng. Exp. Sta., Bull. 3, 1953, 35 pp. 


? American Institute of Mining and Metallurgical Engineers, Gasification and Liquefaction of Coal: 
Res. Bull. 6, 1053 ,221 pp. 
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tests at Gorgas, Ala.,% gasification tests with coking coals and with 
noncoking subbituminous coal and an anthracite were run in the 
atmospheric pressure gasification pilot plant at Morgantown, W. Va. 
Many design features developed by the Bureau, in cooperation with 
the Babcock € Wilcox Co., were incorporated by a chemical company in 
a pilot-scale pulverized-coal-fired gasifier to manufacture gas from coal 
for synthesis of ammonia. Tests with a downflow pressure gasifier 
gave large capacities per volume of reaction space and improved 
design. Other Bureau research on coal gasification included gas- 
purification studies at atmospheric and elevated pressures, investi- 
gations of catalysts for the catalytic conversion of synthesis gas to 
liquid fuels and to methane, and tests of anthracite in producers for 
ceramic-kiln firing. 

The Institute of Gas Technology developed a process for complete 
gasification of coal under pressure involving partial combustion of 
coal in suspension to give synthesis gas and catalytic upgrading of 
this gas to methane. 'The Coal Research Laboratory of the Carnegie 
Institute of Technology continued gasification studies in both fixed 
and fluidized beds. Battelle Memorial Institute continued its inves- 
tigation of producers, both downdraft and updraft types, and demon- 
strated operation of a small diesel engine on producer gas, with 
pilot-oil ignition. Companies interested in coal-gasification research 
included the Pittsburgh Consolidation Coal Co., investigating carbon- 
steam reactions, and the Sinclair Coal Co., which continued basic 
laboratory research on underground-gasification problems. 

Synthetic Liquid Fuels.—The Bureau of Mines investigations on 
the production and purification of synthesis gas for synthetic fuels 
production by the synthesis-gas process were mentioned in the 
previous section. Coal-hydrogenation runs were made in the 
Bureau's demonstration plant at Louisiana, Mo., on Pittsburgh and 
Illinois No. 6 bed coals before this plant was closed in June 1953, and 
reports of operations and operating problems were published.“ 83 84 85 
Research was continued at the Bureau's Bruceton and Pittsburgh, 
Pa., laboratories where laboratory and batch-autoclave studies brought 
closer to realization & one-step high-temperature hydrogenation 
process. An existing pilot plant was modified for studies of this proc- 
ess. Other studies involved acid treatment of coal and hydrogenation 
as treated and with various catalysts, development of catalysts and 
of methods of separating polynuclear hydrocarbons in coal-hydro- 
genation oils, and design and development of new research instruments 
and equipment. 

The Coal Research Laboratory, Carnegie Institute of Technology, 
utilized solvent fractionation and molecular distillation techniques to 


Eng., vol. 2, No. 6, August 1953, Pp. 22-25, 62-64. 

81 8 ck . B., Jr., Taylor, H. G., Plants, K. D., and Schmidt, L. D., Progress 
Report on Operation of Pressure-Gasification Pilot Plant Utilizing Pulverized Coal and Oxygen: Bureau 
of 


stration Plant, Using Rock Springs, Wyo., Coal: Bureau of Mines Rept. of Investigations 4944, 1953, 80 pp. 
% Chaffee, G. G., and Hirst, L. L., Liquid Fuel From Coal: Ind. Eng. Chem., vol. 45, No. 4, April 1953, 
. 822-838. 

Phi Gardner, G. D., and Donovan, J. T., Corrosion and Erosion in the Synthetic-Fuels Demonstration 

Plant: Trans. ASME, vol. 75, No. 4, May 1953, pp. 525-633. 
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determine the chemical nature of coal hydrogenation products ** in 
a . of its coal-hydrogenation and products- evaluation 
studies. 

Except for the Carbide & Carbon Chemicals Co. plant at Institute, 
W. Va., producing coal chemicals by mild hydrogenation of coal, 
no commercial synthetic liquid fuels plants were in operation in 
this country in 1953, and studies by the Bureau of Mines and other 
organizations had indicated that economic synthetic liquid fuels in 
this country would probably first be derived from oil shale. Progress 
made in combining German and American processes to suit South 
African conditions in a commercial plant to produce gasoline and 
diesel oil, using the gas- synthesis process, was described. 

9 Glenn, R. A., and DeWalt, O. W., Jr., Chemical Nature of Coal Hydrogenation Products. V. Solvent 
Fractionation and Molecular Distillation of the Soluble Residue from a Restricted Hydrogenolysis and a 
So Continuous Liquid-Phase Hydrogenation: Fuel (British), vol. 32, April 1953, pp. 157-168; 

( 


Carnegie Ius echnol. Coal Res. Lab. Contrib. 198. 
n Engineer (staff article), Oil From Coal in South Africa: Vol. 195, No. 5061, Jan. 23, 1953, p. 123. 


Coal—Pennsylvania Anthracite 
By J. A. Corgan, Marian |. Cooke, and J. A. Vaughan 


* 


GENERAL SUMMARY 


OTAL production of Pennsylvania anthracite in 1953 was 31 

million net tons, a 24-percent decline from 1952. The quantity 

produced in 1953 was smaller than in any year since 1881, and the 
percentage decrease was one of the most drastic in the recent history 
of the industry. Factors responsible for the sharp decline in produc- 
tion included continued strong competition from petroleum and 
natural gas in the space-heating field, the virtual disappearance of 
export shipments to the western European countries, and a decline of 
approximately 28 percent in exports to Canada. The fact that 
winter temperatures were again substantially above normal in the 
principal anthracite markets also exerted 8 serious adverse effect upon 
the demand for the space-heating sizes. 

As the demand for the domestic sizes (Pea and larger), which are 
used largely for heating homes and apartments, decreased, the smaller 
sizes, principally consumed in commercial and industrial installations, 
have assumed a relatively stronger market position. This trend has 
been apparent for a number of years but has gained impetus since 
the close of World War II because competitive fuels have invaded 
the space-heating market. For instance, as recently as 1951 the 
Steam sizes composed 42 percent of breaker shipments but in 1953 
were 47 percent of total breaker shipments. 

The average number of men working daily in the industry fell 
abruptly in 1953, aggravating an already major unemployment 
problem in the anthracite region. In 1953, the average number of 
men working daily in the industry was approximately 12 percent less 
than in 1952, and the number of days worked fell to 163, the lowest 
since 1932. The seriousness of the situation prompted concerted 
efforts by State and privately formed bodies to devise feasible methods 
for relieving the severe stresses placed upon the economy of the 
region by the decline in anthracite production and employment. 

espite abandonment and consolidation of many mining operations 
and accompanying retrenchments in the labor force, relations between 
management and labor were marked by a high degree of mutual 
cooperation in 1953. No serious disruptions occurred in the work 
schedule during the year because of strikes or suspensions. The 
contract signed by the anthracite producers and the United Mine 
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Workers of America, effective November 16, 1952, continued in 
effect during 1953 without change, as neither party signatory thereto 
exercised the right to terminate by giving 60 days written notice. 

To integrate the Bureau's research program on the mining, prepara- 
tion, and utilization of anthracite more effectively with industry, the 
Secretary of the Interior appointed an Anthracite Advisory Com- 
mittee Tor consultative and advisory purposes. The committee, 
composed of six members equally representing mine owners, mine 
workers, and the public, held two meetings in 1953. For further 
details, see the Technology section of this chapter. 

Month-end stocks of anthracite in retail yards in 1953 were con- 
siderably lower than in 1952, except for January and February, 
apparently reflecting the belief of merchandisers that the curtailed 
demand for anthracite at the retail level could be met adequately 
with reduced stocks. However, stocks held by producing companies 
climbed steadily throughout the year as a result of many producers 
following the customary industry practice of stockpiling during the 
summer and early fall months as a protection to ultimate con- 
sumers, and of the effort of many companies to keep mines operating 
to avoid costly shutdowns. 

The depressed market conditions of 1953 intensified competition at 
the producer level and, by the last quarter of the year, f. o. b. mine 
price quotations, in some instances, were considerably lower than 
published circular prices. To minimize, as far as possible, the effect 
of declining production upon costs, many concerns instituted programs 
aimed at reducing fixed costs and increasing operating efficiency. 
One phase of the programs called for suspension of work at some high- 
cost deep operations and a shift of emphasis to the production of 
relatively larger quantities of coal from lower cost operations and 
complete abandonment of other mines. In other instances, smaller 
mines or operating units were consolidated into larger and more 
eficient integrated operations. By the close of the year, these 
procedures had materially reduced the number of individual units in 
operation and the productive capacity of the industry. 

Coal produced underground in 1953 declined from 61 percent of 
total production in 1952 to 58 percent. And, although the actual 
tonnage declined, the output from strip pits increased from 26 percent 
in 1952 to 28 percent in 1953, and production from culm banks 
increased from 12 percent of the 1952 total to 13 percent. Output 
from dredges operating in the Lehigh, Schuylkill, and Susquehanna 
Rivers and their tributaries remained at about the 1952 level—1 
percent of total production. 
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TABLE 1.—Salient statistics of the Pennsylvania anthracite industry, 1949-53 


1949 1950 1951 1 1952 t 19531 
Production: 
Loaded at mines for shipment outside 
producing region: 

Breakers net tons. 35, 653, 628 37, 658, 864] 36, 204, 268 33, 807, 596| 25, 074, 456 
Washer ies 0....| 1,380,115 882, 541 923, 610 1, 309, 061 1, 242, 306 
Dred ges do- 655, 753 488, 739 379, 460 310, 964 299, 799 

Sold to local trade and used by em- 
SE net tons. 3, 848, 420 3, 930, 889] 4, 125, 495]  4,228,430| 3. 711, 235 


ploy 
Used at collieries for power and heat 
net tons.  1,163,808| 1,115,670} 1,037,164 926, 507 621, 356 


Total production do .] 42,701,724| 44,076,703| 42, 669, 997 40,582,558| 30, 949, 152 
Value at breaker, washery, or dredge...... $358, 008, 451/$392, 398, 0068405, 817, 963/$379, 714, 076|$299, 139, 687 
Average sales realization per net ton on 

breaker shipments to points outside 

producing region: 
Demesſe. ice $11. 39 $11. 94 $13. 19 $13. 07 $13. 31 
Fl!!! ³· kaera iasi $5. 05 $5. 25 $5. 48 35. 78 $6. 

Total all sizes. $8. 90 $9. 34 $9. 94 $9. 81 $10. 15 

Percent of total breaker shipments to 
points outside producing region: 
este AAA 60. 6 61.1 57.8 55. 3 52.9 
JJ ⁵ ꝗ“ MES 39. 4 38. 9 42.2 44.7 47.1 
Producers' stocks at end of year 3 
et tons 975,457| 1,208,300 982,396| 1, 708, 887 1,915,919 
LN e ue MAA 0....| 1, 942, 670 3,891,569| 5, 955, 535 4, 592, 060 2,724,270 
hnponst .. 2 22226 69 18, 289 26, 812 29, 370 31, 443 
Consumption (apparent)............ do....| 37,700,000| 39, 900, 000 37,000,000| 35, 300, 000 28, 000, 000 
Average number of days worked........... 195 211 208 201 163 
Average number of men working daily - - - - 75,377 72, 624 68, 995 65, 923 57, 862 
Output per man per day........ net tons.. 2.87 2. 83 2. 97 . 06 3. 28 
Output per man per year........... do.... 560 597 618 615 535 
Quantity cut by machines do 557, 599 611, 734 496. 085 386. 128 318, 699 
Quantity mined by stripping do....| 10,376,808} 11, 833, 934] 11, 135, 990 10, 696, 705 8, 606, 482 
Quantity loaded by machines under- 
ground.......... . . . . cee toes net tons. 11,858,088| 12,335,650} 10,847,787| 10,034, 464| 6, 838, 769 
Distribution: 
Total receipts in New England 4 
do....| 3, 445, 543] 3, 677, 7388  3,174,473| 2, 887, 640 2,100,343 
Exports to Canada 22yꝛm . do....| 3, 583, 297 3, 708, 285 3, 484, 800 3, 606, 6188 2, 601, 818 
Loaded into vessels at Lake Erie $ f 
net tons 611, 888 611, 409 460, 776 478, 534 263, 705 
Receipts at Duluth-Superior . do 271, 854 297, 814 156, 917 226, 956 81, 678 


1 Figures for 1951-53 are not strictly comparable with those for previous years. See Production and 
Employment sections, Minerals Yearbook, 1951. 

2 Ant te Committee. 3 U. 8. Department of Commerce. 

4 Commonwealth of Massachusetts, Division on the Necessaries of Life; and Association of American 


Railroads. 
5 Ore and Coal Exchange, Cleveland, Ohio. U. 8. Engineer Office, Duluth, Minn 


Output per man per day again established a new record, reaching 
3.28 tons in 1953 to exceed the previous record of 3.06 tons set in 1952. 
The gain in productivity rate was due largely to the relative increases 
at strip pits and culm banks, where output per Uo considerably 
higher than at underground operations. Tha Schuylkill region again 
had the largest production because of its large output of strip-pit and 
culm-bank coal, and the Wyoming region again led in underground 
production and in the tonnage of coal loaded mechanically under- 
ground. 
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SCOPE OF REPORT 


Pennsylvania anthracite, commonly referred to as “hard” coal, was 
produced only in the following counties of Pennsylvania in 1953: 
Carbon, Columbia, Dauphin, Lackawanna, Luzerne, Northumberland, 
and Schuylkill. In Lancaster, Lebanon, Northampton, and Snyder 
Counties, small quantities of dredge coal were recovered in 1953. 
Although coal produced at mines in Sullivan County is classified as 
semianthracite according to the American Society for Testing Materials 
Tentative Standard, data relative thereto are included in this chapter. 

The anthracite deposits of Pennsylvania underlie a surface area of 
approximately 484 square miles. About 181 square miles is in the 
Southern field, 176 in the Northern, 94 in the Western Middle, and 
33 in the Eastern Middle. The anthracite fields are also divided by 
trade usage into three regions: The Wyoming, which is coextensive 
with the Northern field; the Lehigh, which is comprised of the Eastern 
Middle field and that part of the Southern field lying east of Tamaqua; 
and the Schuylkill, which includes the Western Middle field plus: 
that part of the Southern field west of Tamaqua. Therefore, to 
satisfy requirements of individual readers, most of the data in this 
chapter are presented by counties, regions, and fields. 

Anthracite is produced by companies operating underground mines, 
A pits, culm banks, and dredges. Each operator is contacted b 
mail on a calendar-year basis. As anthracite is marketed as a cleaned, 
sized, and, in some instances, specially prepared product, data on 
commercial output are obtained only from companies operating 
pation plants. A large part of the raw material prepared in 

reakers and washeries is produced by contractors working strip pits 
and culm banks, and these contractors are also canvassed. ines 
that do not have preparation facilities and whose coal is processed 
at another company’s plant also report. Because dredging operations 
are not integrated with other producing units of the industry, pro- 
duction and employment data are obtained directly from the dredge 
operators. 

All schedules received are edited for completeness and accuracy. 
Reports submitted by companies operating preparation plants are 
checked against schedules filed by contractors, run-of-mine suppliers, 
and affiliated producing companies to determine whether complete 
data have been obtained on the production of run-of-mine material, 
source of coal, and labor. Inconsistencies in the data are resolved by 
correspondence. The final nonresponse rate seldom exceeds 1 or 2 
percent of the total production. For this group from which no 
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response is received, the Bureau of Mines estimates data based upon 
industry statistics prepared by the Anthracite Committee and the 
Pennsylvania Department of Mines. 

As the method employed to collect and process data on the dis- 
tribution of Pennsylvania anthracite differs greatly from that out- 
lined above, a detailed discussion of the procedure used will be found 
in the Distribution section of this chapter. 


PRODUCTION, MINING METHODS, AND EQUIPMENT 


Pennsylvania anthracite produced in 1953 totaled 31 million tons 
from all sources, including deep mines, strip pits, culm banks, and 
dredges operating in the Lehigh, Schuylkill, and Susquehanna Rivers 
and their tributaries. Also included is a small tonnage (17,227 tons) 
of semianthracite mined in the Bernice Basin of Sullivan County. 
For detailed data on production and shipments by type of preparation 
plant, fields, regions, and counties, see tables 4 to 9. "Tables 10 and 11 
present data on shipments by sizes and regions, in percent of total 
shipments. 

Shipments of anthracite from the Lehigh, Schuylkill, and Wyoming 
regions for 1890-1953 are shown graphically in figure 1. 
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FIGURE 1.—Anthracite shipped from the Lehigh, Schuylkill, and Wyoming regions, 
1890-1953. 
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TABLE 4.—Pennsylvania anthracite produced, 1949-53, by field and type of 
plant, in net tons 


[The figures of breaker product include a serm quantity of culm-bank coal, which amounted to 2,728,598 


ons in 1953] 
Field and type of plant 1949 1950 1951 ! 1952 1 1953 1 
Eastern Middle: 
Breakers._........ . 8 3,379,672 | 3,094, 587 | 3,063,131 | 2,615, 151 2, 182, 139 
Washeries -22-3-2222 22--.-- 238, 532 195, 387 243, 744 330, 354 359, 236 
Total Eastern Middle................ 3,618, 204 | 3,289,974 | 3,306,875 | 2,945, 505 2, 541, 375 
Western Middle: 
BIOBKOIS. AA 9, 636, 954 | 10, 755, 416 | 12, 371,387 | 11, 720, 646 8, 876, 970 
Wosherieg. Ll. lll... 135, 670 11, 709 62, 447 5, 150 
A degt ee ꝛo ᷣ acc , 905 197, 812 122, 732 62, 696 , 
Total Western Middle............... 10, 019, 529 | 10, 953, 228 | 12, 505, 828 | 11, 845, 789 8, 929, 013 
Southern: 
Breakers .. ..... .....- 8,776,671 | 8, 660, 440 | 8,245,800 | 8,102,147 6, 562, 386 
Washeries l.l lll. 484, 505 439, 034 556, 142 876, 082 790, 584 
Dredges__.-...... 8 603, 217 406, 002 431, 836 304, 243 380, 339 
Total Southern 9, 864, 483 | 9,506,376 | 9,233,778 | 9, 283, 372 7, 733, 309 
Northern: 
Breakers.. A 18, 579, 955 | 19, 930, 556 | 17,366, 517 | 16, 318, 695 | 11, 589, 838 
Washeries ue 584, 463 354, 129 221, 237 160, 0 127, 43 
Dred ges Eege 15, 000 15, 750 7, 000 5,115 10, 958 
Total Northern 19, 179, 418 | 20,300, 435 | 17, 594, 754 | 16, 483, 837 | 11,728, 228 
Total, excluding Sullivan County: 
r 40, 373, 252 | 42, 440, 999 | 41,046,835 | 38, 756, 639 | 20, 211, 342 
Washeries 0-002- 00nunueuMaanannMM 1, 443, 260 989, 450 | 1, 032, 832 | 1, 429, 810 1, 282, 402 
Des 8 865, 122 619, 564 561, 568 372, 054 438, 181 
Total, excluding Sullivan County. 42,681,634 | 44, 050, 013 | 42, 641, 235 | 40, 558, 503 | 30, 931, 925 
Sullivan County: ? Breakers 20, 090 26, 6 28, 762 24, 055 17, 227 
Grand total! 42, 701, 724 | 44,076, 703 | 42, 669, 997 | 40, 582, 558 | 30, 049, 152 


1 See footnote 1, table 1. 

2 For purposes of historical comparison and statistical convenience, the mines of Sullivan County are 
grouped with the Pennsylvania anthracite region, although the product is classified as semianthracite 
according to the American Society for Testing Materials Tentative Standard. 
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TABLE 5.—Pennsylvania anthracite shipped outside producing region, sold 
locally, and used as colliery fuel in 1953, by region and type of plant 


SE ao Local sales Colliery fuel . Total 


Region and type of 
plant 


Net tons} Value! |Nettons| Value Net tons Value | Net tons | Value! 


Ld es | As | o | ar | rr | OTE 


Lehigh: 
Breakers 4, 426, 5660845, 003, 777 341, 915088, 857, 790 100, 999 $774, 977 4, 869, 4800849, 636, 544 
Washeriles `` 381, 587 1, 638, 860 een 120 720}  381,707| 1,639,589 
Dredges.......... 31, 391 T1177 ͤv ð k 8 31,391 121, 773 


Total Lehigh...| 4, 839, 544| 46, 764, 419| 341, 915| 3,857,790) 101, 119| 775,697| 5, 282, 578| 51, 397, 906 


ES | À———— —— | eS | o | o | —— 
Ss — —— | | | | — 


reakers da 11, 647, 9571105, 609, 204| 990, 942| 8, 789, 563| 113, 125| 437, 935/12, 752, 024 en 836, 702 
Washerles......... 741, 757 3, 147, 335  30,480| 124, 729 1, 020 2 061 3, 274, 125 
Dredees 257, 450 765, 277 137, 682] 514, 655 700 1, 400 395, 832 L 281, 332 
Total Schuyl- 
E 12, 647, 164/109, 521, 81601, 159, 110| 9, 428, 947 114, 845| 441, 396/13, 921, 119/119, 392, 159 
Wyom 
B E ere e 987, 656/103, 659, 6392, 196, 790/22, 198, 882] 405, 3921, 796, en ehre ele 655, 466 
Washerles......... 118, 962 A 8, 470 34, 075|.........|......... ; 491, 442 
Dredges.......... 10, 958) 46,044|.........]......-...|--....-..]|- .---.---- 110% 46, 044 
Total Wyoming. 9, 117, 576/104, 163, 050/2, 205, 280/22, 232, 957| 405, 3921, 796, 945111, 728, 228/128, 192, 952 
r— —— J | ——¿ ——  — eera A | —— „ũZͤ—m,¶(ͥñͥꝓſ — 
Total, excluding Sul- 
livan County: 

reakers 25, 062, 1791254, 272, 62013, 529, 647/34, 846, 235 619, 516,3, 009, 857 29, 211, 342/202, 128, 712 
Washeries 1, 242, 306] 5, 243, 571 38,956 158, 804 1, 140 2 781 1, 282, 402 5, 405, 156 
Dredges 299, 799 933, 094| 137, 682] 514, 655 700 1, 400 438, 1810 1, 449, 149 

otal........... 604, 234|260, 449, 285|3, 706, 285|35, 519, 694| 621, 35603, 014, 038/30, 931, 925/298, 983, 017 
Sullivan County: 
ers 12, 277 112, 804 4, 950 43, 806].........|..-.....- 17, 156, 670 

Grand total: 

1053... o cen 26, 616, 561/260, 562, 08913, 711, 235/35, 563, 560 621, 35613, 014, 038130, 949, 299, 139, 687 
19822 35, 427, 6211337, 241, 1674, 430/38, 271, 412} 926, 5074, 201, 49740, 582, 558/379, 714, 076 
Percent change — 24. 9 — 22. 7 —12. 2 —7. 1 —32, 9 — 28.3 — 21. 2 


1 Value given for shipments is value at which coal left possession of producing company and does not 
include margins of separately incorporated sales companies. 
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TABLE 6.—Pennsylvania anthracite produced in 1953, classified as fresh-mined, 
culm-bank, and river coal and as breaker, washery, and dredge product, by 
region and type of plant, in net tons 


From mines 
From From 
Region and type of plant Underground culm river Total 
——— — — trip pits banks dredging 


Mechani- Hand 
cally loaded loaded 


reakers......-..--....-.--- 277,657 | 2,525,708 | 1, 733, 176 332, 939 |....... 4, 869, 480 
WasDeries. AAA AA PA PEA 381, 707 |.......... 381, 707 
E ] ð . AN scc ssa me quate c eq 31, 301 31, 301 
Total Lehigh............. 277,657 | 2,525,708 | 1,733,176 714, 646 91, 301 5, 282, 578 
Schuylkill: 
reakers 787,997 | 5,033,195 | 4,911,772 | 2,019,060 |.......... 12, 752, 024 
Ce ARPA PE AAA PA 773, 263 |... . . l . 773, 263 
AA sz; eue es E E buzz 8 395, 832 395, 832 
Total Schuylkill.......... 787,997 | 5,033,195 | 4,911,772 | 2,792,323 | 395,832 | 13,921,119 
LLLA | LS | | a Kl E p 1 
W . 
Breakers 5, 773, 115 | 3, 478, 590 | 1,961, 534 376, 599 |.......... 11, 589, 838 
nene... E VE 127, 432 |.......... 127, 432 
2277 AA OA O WEE 10, 958 10, 958 
Total Wyoming 5, 773, 115 | 3,478,500 | 1,961, 534 504, 031 10, 958 | 11,728, 228 
Toral, excluding Sullivan 
ounty: 
Breakers. 6, 838, 769 11, 037, 493 | 8, 606, 482 | 2,728, 698 |.......... 29, 211, 342 
AI AMARA SI A A 1, 282, 402 |.......... 1, 282, 402 
pad. REA E E ß 438, 181 438, 181 
! S S ¿S< 6, 838, 769 | 11,037, 493 | 8,606, 482 | 4,011,000 | 438,181 | 30, 931, 925 
Sullivan County: Breakers „ JI ³˙¹·˙¹ Am ER i 7 227 


Grand total............... 6, 838, 769 | 11,054, 720 | 8, 606,482 | 4,011,000 | 438,181 | 30, 949, 152 
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TABLE 7.—Pennsylvania anthracite produced in 1953, classified as fresh-mined, 
culm-bank, and river coal and as breaker, washery, and dredge product, by 


field and type of plant, in net tons 


359, 236 


8, 876, 979 
5, 150 


— ——— M41 


From mines 
From Fro 
Field and type of plant Underground culm river 
Strip pits banks dredg 
Mechani- Hand 
cally loaded| loaded 
Eastern Middle: 
Breakers 277, 657 772, 529 985, 069 146, 884 |.......... 
ENN E, APA 8 359, 236 |.......... 
Total Eastern Middle..... 271, 657 772, 529 985, 060 506, 120 
Western Middle: 
Breakers .--22---.---- 471,094 | 3, 295, 439 | 3,404,673 | 1,705,778 |.........- 
PP ⁰˙vQdſſ ce E O 5,150 |.......... 
Pag ⁵ð³ E y A 46, 884 
Total Western Middle 471,094 | 3,295,439 | 3,404,673 | 1,710, 923 46, 884 
Southern: 
Breakerg -.--------0.-- 316,903 | 3,490,035 | 2,255,206 499, 342 |.......... 
VT AA e 8 790, 584 |.........- 
IDIR AAA AA AAA AS A 380, 339 
Total Southern 316,903 | 3,490,935 | 2,255,206 | 1,289,926 | 380, 339 
Northern: 
Breakerg 5,773,115 | 3,478,590 | 1,961, 534 376, 599 |.......... 
h A AA 8 127, 432 |... . 
o c 2: 22 c PP A ͥ wm E EE 10, 958 
Total Northern 5,773,115 | 3,478,590 | 1,961, 534 504, 031 10, 958 
Total, excluding Sullivan 
County: 
Breakers 6, 838, 769 | 11,037, 493 | 8,606, 482 | 2,728, 598 |.......... 
VE A A PA A PA 1, 282, 402 |.......... 
e , A PA ries cet 438, 181 
VFA uu nosso 6, 838, 769 | 11,037,493 | 8,606, 482 | 4,011,000 | 438, 181 
Sullivan County: Breakers. ....|............ 17 ĩͤ Ku ĩðVßu AA 
Grand total............... 6, 838, 769 | 11,054, 720 | 8,606. 482 | 4,011,000 | 438, 181 


30, 949, 152 
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TABLE 9.—Pennsylvania anthracite produced in 1953, by counties 


Shipments outside Sold to local 
producing reglons trade Colliery fuel Total production 
County 
Net tons Value! |Nettons| Value Net tons Value | Net tons | Value! 
Carbon .-------- 1, 600, 087 22, 067 $234, 892 1, 658, 108 815, 298, 
Columbia. ........... 608,956| 6,71 6, 952, 029 
Dauphin. ............ 138, 392 ,986| 157,576|  744,455|.........|........- : 1,731, 441 
A 2, 890, 580| 31, 617, 105 185, 534| 771,149| 3, 709, 331| 40, 661, 196 
Lancaster, Lebanon 
Northampton, and 
Snyder 3_.....---.--- 224, 3733 625,716; 9, 440 30, 5577 233, S 
5 7, 909, ; 282, 575|1, 390, 803| 9, 892, 047 108, 035, 125 
Northumberland 3, 860, 413] 32, 654, 615| 395, 880 3, 142. 033 ; 42, 573| 4, 269, 136] 35, 839, 221 
uylkill............ A eee: 83,031,309| 668, 694 6, 236, 449| 105,194| 532,418 i 80 ae 
van 12,277; 112,804; 4, 9500  43,866|.........|......... A , 


— — || r s — | a —— | — —— | — ————1 


Total 26, 616, 561 |260, 562, 0893, 711, 235/35, 563, 560) 621, 356 3, 014, 038/30, 949, 1521299, 139, 687 


! Value given for shipments is value at which coal left possession of producing company and does not 
include margins of separately incorporated sales companies. 
2 Counties producing dredge coal only. 


Underground Operations.—The pitch“ (angle at which coal seams 
lie in relation to the horizontal) and other geological and physical con- 
ditions, such as seam thickness, faults, fissures, roof, and outcrop not 
only greatly influence mining methods and mine transportation but 
determine, to a large degree, the manner by which access is gained to 
the coal seams. Generally. underground anthracite mining is con- 
ducted from 1 of 3 types of openings—shafts, slopes, or drifts. The 
greater part of the anthracite produced underground is brought to the 
surface by means of shafts, vertical openings from the surface that may 
penetrate several workable coal seams. A typical shaft usually has 
two compartments through which mine cars, men, and supplies are 
hoisted to or lowered from the surface. A slope entry is an opening 
driven downward from the surface at an angle calculated to intersect 
one or several coal seams and provide a means of haulage. A drift 
entry, on the other hand, is usually driven into the coal outcrop and 
follows the course of the coal seam. 

The room-and-pillar method of mining, by which nearly all under- 
ground output was produced in the early years of the industry, is still 
used quite generally in the Wyoming region, where the coal beds are 
comparatively flat. In this system, main gangways are driven from 
the shaft or slope to provide transportation roads for the mine; from 
the main gangways, miners’ chambers or rooms are driven at specified 
intervals with pillars of solid coal left standing to support the roof. 
Subsequently, many of these pillars are recovered through pillar 
“robbing” operations. 

Because of exhaustion of virgin reserves in many areas, much of the 
current underground production is obtained by second mining (pillar 
robbing) or third mining. Underground mining has become increas- 
ingly costly, particularly since the bevinning of World War II, because 
of sharply increased costs for materials and labor. In recent years, 
also, the expense of pumping water from underground workings per 
ton of output has mounted steadily with declines in production. There- 
fore, to attain a better competitive status, efforts have been made to 
curtail production at high-cost deep mines and obtain a larger produc- 
tion from lower cost sources. In 1953, for example, 58 percent of the 
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total output was produced underground compared with 61 percent, 
in 1952. Of the total underground production in 1953, 52 percent 
was mined in the Wyoming region, 32 percent in the Schuylkill, and 
16 percent in the Lehigh. 


TABLE 10.—Sizes of Pennsylvania anthracite shipped from breakers to points 
outside producing region, 1949-53, by regions, in percent of total 


[Does not include shipments of dredge and washery coal] 


Percent of total shipments 
Size Lehigh region Schuylkill region 


1949 | 1950 | 1951 | 1952 | 1953 | 1949 | 1950 |1951 ! [19521 | 1953! 


Lump ? and Broken 0.4| 0.4| 1.0) 0.3] 0.4 0. 3] 0.2| 0.4 | 0.2 0.1 
¡REA E 2.9 3.6 | 3.7 1.9 1.3 3.1 3.5 3.6 1.9 1.5 
A A on er IA 20.6 | 22.0 | 20.1 | 19.9 | 20.0 | 17.5 | 18.1 | 16.2 | 16.6 15.6 
eet oe ree eae een 22.8 | 22.7 | 22.4 | 21.3 | 21.6 | 22.3 | 22.4 | 19.6 | 19.6 17.8 
9no7n“» dͤĩ]§?7 â .. RR 7. 7 7. 9 7. 7 7.0} 8.0] 83 7.9 8.0 7.7 8.5 
Total domestic. . . 54.4 | 56.6 | 54.9 | 50.4 | 51.3 | 51.5 | 52.1 | 47.8 | 46.0 | 43.5 
Buckwheat No. 11111... 13.1 | 13.5 | 13.2 | 13.3 | 13.3 14.2 | 14.6 14.1 | 14.7 | 15.4 
Buckwheat No. 2 (Rice)..............- 8.1] 7.9] 80| 7.51 80| 89] 8.61 8.9 | 9.2 9.6 
Buckwheat No. 3 (Barley)............. 97) 981 93) 8.9| 9711261119 | 13.2 14.1 | 14.3 
Buckwheat No. 4...............--....- 7.9 | 6.1 73 | 82| 8.7] 63] 6.2| 7.5] 7.9 8.1 
Other (including silt) .................. 68| 6.1 | 7.3|11.7| 90] 65] 66] 85] 8.1 9.1 
Total steam...................... 45.6 | 43.4 | 45.1 | 49.6 | 48.7 | 48.5 | 47.9 | 52.2 | 54.0 56. 5 
Size Wyoming region Sullivan County 
Lump? and Broken , |... |. linia 
EEN 3.4] 3.3] 3.91 2.41 2.0 EE, EE l... eles EE 
A A 29.4 | 29.3 | 27.8 | 28.3 | 27.5 | 32.0 | 15.1 9.9 4.7 
, es cias 31.7 | 31.2 | 30.7 | 29.8 | 28.4 | 38.0 | 25.5 | 20.0 | 21.1 24.9 
AA A IO 6.7 6.6 6.6 7.2 7.7 | 10.0 | 20.5 | 15.4 | 16.2 2 
Total domestic 71.4 | 70.7 | 69.9 | 68.0 | 65.9 | 80.0 | 61.1 | 45.3 | 42.0 50. 4 
Buckwheat No. 1...................... 13.4 | 13.3 | 13.0 | 14.5 | 14.1 2.1 | 16.4 | 12.5 | 11.6 11.68 
Buckwheat No. 2 (Rice) 7.0 7.0 | 6.6 7.3 CCC 42.2 |......|.-.- Ss 
Buckwheat No. 3 (Barley) ) 56.01-06.71 T.T , 2... PS Reo 
Buckwheat No. 4A4A4Aʒũ.ꝛ 1.1 1.21 1.61 14]- 20 lr SO. ls cl a o& 
Other (including silt) .................. 1.1 1.1 1.2 1.3] 1.5 17.9 | 22.5 |...... 46.4 | 38.1 
Total steam.....................- 28.6 | 29.3 | 30.1 | 32.0 | 34.1 | 20.0 | 38.9 | 54.7 | 58.0 49.6 
Total 
Size 
Excluding Sullivan County Including Sullivan County 
Lump: and Broken.................... 0.2| 031 07] 031 0.2| 0.2| 031 071 0.3 0.2 
) be ee 3.2 3.4 3.7 2.1 1.7 3.2 3.4 3.7 2.1 1.7 
% A O 23.2 | 23.7 | 21.5 | 21.7 | 20.6 | 23.2 | 23.7 | 21.5 | 21.7 20.6 
A A 26.5 | 26.4 | 24.5 | 23.8 | 22.3 | 26.5 | 26.4 | 24.5 | 23.8 22.3 
(A: A EE ee A LION 7.5 7.3 7.4 7.4 8.1 7.5 7.8 7.4 7.4 8.1 
Total domest i 60.6 | 61.1 | 57.8 | 55.3 | 52.9 60. 6 61.1 | 57.8 | 55.3 | 52.9 
Buckwheat No. 11. 13.7 | 13.8 | 13.5 14.4 | 14.6 | 13.7 13.8 13.5 14.4 14.6 
Buckwheat No. 2 (Rice). .............. 7.9] 7.8] 7.9| 82| 8.67.9] 7.8] 7.9| 8.2 8.6 
Buckwheat No. 3 (Barley) 9.2 | 9.3 | 10.3 | 10.7 | 11.3 | 9.2 | 9.3 | 10.3 | 10.7 | 11.3 
Buckwheat No. 4 4.4 3.9 5.1 5. 4 6.2] 4.41 3.9] 5.1 5. 4 6.2 
Other (including silt) .................. 4.2 4.1 5.4 6.0 6.4 4.2 4.1 5.4 6.0 6.4 
Total steam....................-.. 39.4 | 38.9 | 42.2 | 44.7 | 47.1| 39.4 | 38.9 | 42.2 | 44.7 47.1 


1 See footnote 1, table 1. 2 Quantity of Lump included is insignificant. 
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TABLE 11.—Sizes of Pennsylvania anthracite shipped from breakers to points 
outside and inside producing region in 1953, by regions, in percent of total 


[Does not include shipments of dredge and washery coal) 


Percent of total shipments 


Lehigh region Schuylkill region Wyoming region 


Size 
Shipped Local Shipped Local 
outside ca! | Total | outside oca 
region sales region sales 
Lump ! and Broken 0.4 (2) 0.3 0.1 0.1 0.1 0.3 1.3 0.5 
JJC a eT E 1.3 0.1 1.3 1.5 0.1 1.4 2.0 0.2 1.7 
Stove..... I prt ....... À. 20.0 1.4 18.7 16.6 10.0 15.2 27.5 2.7 22.6 
Ghesuunnt eege, 21. 6 18.5 21.4 17.8 | 20.0 | 17.9 28.4 13.1 25.4 
A RENE Ne ee A 8.0 | 35.4 9.9 8.5| 20.7 9.5 7.7 | 31.9 12. 4 
Total domestic........... 51.3 55. 4 51.6 43.5 50. 9 1 65.9 49. 2 62.6 
Buckwheat No. 11. 13.3 16.7 13.5 15.4 13.8 14.1 17. 14.7 
Buckwheat No. 2 Baze 8 8.0 21.8 9. 0 9.6 10.6 7. 5 11. 8. 4 
Buckwheat No. 3 (Barley) ` 9. 7 5.6 9.4 14.3 11.7 8.4 | 13. 9.4 
Buckwheat No. 4.............- 8.7 0.5 8.1 8.1 | 10.0 2.6 1. 2.4 
Other (including silt).......... 9.0 POE: 8.4 9.1 3.0 1.5 6. 2.5 
Total steam.............. 48.7 44.6 | 48.4 56.5 | 49.1 94.1 60. 37.4 
^ Total 
Size Sullivan County 
Excluding Sullivan Including Sullivan 
County County 
Lump! and Broken M 0.2 0.9 0.3 0.2 0.9 0.3 
ERR 12: os A 220 E, gus usu 1.7 0.2 1.6 1.7 0.2 1.5 
Or cae 4.2 4.0 4.1 20. 6 4.6 | 18.7 20.6 4.6 18.7 
Chestnut...............-...... 24.9 24.0] 24.7 22.3 | 15.6 21.4 22.3 | 15.6 21.4 
FFF ²˙·-̃·˙ XA 21. 3 20. 6 21.1 8.1 29.0 10.7 8.1 29.0 10.7 
Total domestic........... 50.4 | 48.6 49.9 52. 9 50. 3 52.6 52.9 50. 3 52.6 
Buckwheat No. 1.............. 11.5 14.6 12. 4 14.6 16.1 14.8 14.6 16.1 14.8 
Buckwheat No. 2 dj 37% EEN oH 8.6 12.5 9.1 8.6 | 12.4 9.1 
Buckwheat No. 3 (Barley) 11.3 12.1 11.4 11.3 12.1 11.4 
Buckwheat No. 4............--]-..-----.|----._-|--.-.-- 6.2 4.1 5.9 6.2 4.1 5.9 
Other (including silt).......... 38.1 36.8 37.7 6.4 4.9 6. 2 6.4 5.0 6.2 
Total steam.............. 49.6 51.4 60.1 47.1 49.7 47.4 47.1 49.7 47.4 


1 Quantity of Lump included is insignificant. 2 Less than 0.05 percent. 


Strip-Pit Coal.—When a seam of coal lies near enough to the surface, 
it may be recovered by stripping, a method similar in some respects to 
quarrying: The more important factors considered in determining 
the feasibility of stripping a particular seam are (1) the ratio of over- 
burden (soil, clay, and rock) to recoverable coal, (2) physical charac- 
teristics and costs of removing the overburden, (3) capacities of avail- 
able machinery, (4) the market price of coal, and (5) availability of 
transportation. 

In strip-mining coal, surface soil generally is removed by power 
shovels or bulldozers to expose the shale or rock strata. The exposed 
strata are drilled and blasted, and large-capacity shovels and draglines 
are employed to cast the material to one side into spoil banks, usually 
into the pit formed by removing coal from a previous cut, or into 
trucks for disposal. The coal seam thus exposed is then cleaned, 
drilled, and blasted for loading. In the Wyoming region, conditions 
are not conducive to the stripping of large tonnages. However, in 
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the Lehigh and Schuylkill regions, especially the latter, the thick, 
highly pitched seams are more adaptable to strip mining, and it is in 
those regions that stripping has been carried on most extensively. 

In recent fou & definite trend has developed toward the production 
of a relatively larger proportion of annual output from surface sources. 
For eamp e, although the quantity produced at strip pits in 1953 was 
substantially less than in 1952, the amount produced represented 28 
percent of the total output and approximately 33 percent of the fresh- 
mined output—each a new high. In contrast, the record strip ton- 
nage of 13,352,874 tons produced in 1948 represented only 23 percent 
of total output and 27 percent of the fresh-mined total. Of the total 
stripped in 1953, 57 percent was produced in the Schuylkill region, 20 
percent in the Lehigh, and 23 percent in the Wyoming. 

On the basis of fresh-mined tonnage only, strip coal represented 46 
percent of the 1953 production in the Schuylkill region, 38 percent in 
the Lehigh, and 18 percent in the Wyoming, compared with 45, 33, 
and 16 percent, respectively, in 1951. These changes reflect a steady 
increase in the level of stripping operations in the Schuylkill region, 
with its thick outcropping beds, and the result of efforts by operators 
in the other regions to obtain more production from open pits. Table 
12 presents data on stripping operations for selected years in the period 
1915-53, and figure 2 delineates the growth óf strip-pit production, 
by regions, 1928-53. 


MILLION NET TONS 


1950 


FIGURE 2.— Pennsylvania anthracite mined from strip pits, by regions, 1928—53. 


Culm-Bank Coal.—In the early days of the anthracite industry, 
only the large sizes of coal were in demand: and such sizes as Steamboat 
and Grate, which are no longer produced, formed an important part of 
production. Inasmuch as preparation appliances were not then de- 
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TABLE 12.—Production of Pennsylvania anthracite from strip pits, 1915, 1920, 
1925, 1930, and 1947-53 


Mined by Percent of Number 

stripping fresh-mined of men 

(net tons) total that employed 
was stripped 


(1) 


1, 603 
jv. PON NF d y aus sss 2, 054, 441 2.5 
7;ö; ] ˙ i ⅛³ k 8 1, 578, 478 2. 7 
7) ³¹˙Üw1Aſ ͥͤ GG SDD 2, 536, 288 3.7 1 
LEE 12, 603, 545 25.4 7, 264 
J A RON 13, 352, 874 26.5 7, 005 
1G AE E 8 10, 376, 808 27.7 7, 386 
11; A 8 11, 833, 934 29. 6 7, 949 
1;ͤÄö; A. y uma EAS ce 11, 135, 990 29.7 7, 647 
|n MORET A A E 10, 696, 705 30. 2 7, 100 
1953: 
h Eeer 1, 733, 176 38.2 1, 368 
Schuy rr E 4, 911, 772 45. 8 3, 428 
Wyoming region k 1, 961, 534 17. 5 1, 372 
lll / AA sil ss 8, 606, 482 32.5 6, 168 


1 Data not available. 
2 No production by stripping in Sullivan County in 1953. 


veloped to the present state of efficiency, vast additional quantities 
of the smaller sizes were also discarded. 

The first efforts at recovering coal from the banks were generally 
confined to reclaiming Chestnut and larger sizes. This material was 
loaded by machine and moved to breakers, where it was crushed, 
screened, and otherwise prepared to remove adhering pieces of rock 
or slate from the coal. However, over the years, combustion equip- 
ment was gradually developed to burn progressively smaller coal. To 
meet the growing demand for small coal, the industry evolved more 
effective methods of preparing the smaller sizes for market. Under 
these circumstances, the culm and silt banks scattered throughout 
the region became extremely valuable. However, as most of the 
older banks have been processed and, in some instances, reprocessed, 
little large coal remains. 

Due to the strong demand for coal during World War II, output 
from culm and silt Banks reached an alltime peak of 9.6 million tons 
in 1944. In the following years, production gradually declined, falling 
to about 3.5 million tons by 1950. Despite decreases in total produc- 
tion in 1951 and 1952, however, the tonnage recovered from banks 
increased in both years because of the relatively strong demand for 
the smaller sizes for public-utility and industrial use. Output from the 
banks will probably decline slowly during the next few years and even- 
tually cease as the banks are exhausted. Recovery of coal from waste 
material may be limited in future to silt from old settling ponds and 
basins and anthrafines from breaker wastes, as the efficiency of modern 
coal-preparation equipment permits little coal to reach spoil banks. 

Anthracite recovered from culm and silt banks slightly exceeded the 
4-million-ton mark in 1953—16 percent less than in 1952; however, the 
total represented 13 percent of total production in 1953 compared with 
12 percent in 1952. Of the total recovered from banks in 1953, 
approximately 70 percent was obtained in the Schuylkill region, 18 
percent in the Lehigh, and 12 percent in the Wyoming, indicating 
that only slight relatıve changes occurred in production from banks in 


188 MINERALS YEARBOOK, 1953 


the 3 regions. Details on the production of culm-bank coal are pre- 
sented, by region and field, in tables 13 and 14. 


TABLE 13.—Production of Pennsylvania anthracite from culm banks, by regions, 
1935-53, in net tons 


EE 8 192,700 | 1,748,960 | 760,718 |...........- 2, 702, 468 
EE 136, 2,532,116 | 525,798 |.........--- 3, 193, 972 
/ 8 101,239 2 178, 482 442 87 2 722, 509 
JC 0 N E 53, 1,941,896 | — 345,511 |.----------- 2, 340, 444 
TER 64,180 | 2,159, 548 1086 |..........-- 2, 583, 814 
IA ee eS 192, 878 | 2,109, 557 HM AAA 2, 783, 038 
77 E TE E 326,755 | 2,881,049 | 449,062 |------------ 3, 656, 866 
LEE 745, 3,529,757 | 459, 87222 4, 735, 064 
J 8 4,577,917 | 1,041, 841 19,893 | 7, 683, 608 
JJ 8 2,125,317 | 5,787,036 1, 673, 994 13, 9, 600, 180 
r 8 086, 4,936,907 | 1,728, 440 448 | 8,786,659 
JJ... ODER M QUEM 1,875,590 | 4,752,141 | 1,780,874 22, 8, 431, 092 
CCC TE UN MT 1, 044, 3, 947, 016 | 1,409, 217 2,912 | 6, 403, 646 
777/»ͤ»ͤͤ w 88 796,114 | 3,729,542 1, 098, 12 ——— 5 623, 779 
LE GEN 694,763 | 2,778,131 | 956,250 |--..-.------ 4, 429, 144 
CI ERR DISORDER 366, 2, 533, 535 | 565,829 1,877 | 3,467,310 
77 8 566, 613 | 3,578,795 | 484, 7022 4, 630, 200 

JJ. RUND 8 791,445 | 3,407,974 | 560,07 4, 765, 516 
E EE 714, 646 | 2,792,323 | 504,031 |..........-- 4, 011, 000 


Northern E a Total 
393, 787 152, 827 3, 989, 580 
371, 787 3, 013, 712 

1 213, 577 2, 477, 860 
263, 555 3, 597, 368 
3, 337, 554 

2, 728, 598 


1A small quantity of culm-bank coal was put through breakers in Sullivan County. 


Dredge Coal.—During the early history of the industry, tremendous 
quantities of anthracite were deposited ‘into the rivers and creeks 
traversing the coal fields, either through the erosive action of natural 
forces upon the vast culm banks or as the result of dumping breaker 
wastes directly into the surface streams. With the advent of im- 
proved combustion equipment, the use of river, or dredge, coal became 
economically attractive to many electric-power and industrial con- 
sumers. By 1890, dredging had become an important auxiliary source 
of low-cost fuel. From 1909 to 1953, inclusive, dredge operators re- 
ported the recovery of about 31 million tons from the Susquehanna, 
Lehigh, and Schuylkill Rivers and from such creeks as the Mahanoy, 
Shamokin, Swatara, and Wiconisco. As in the case of culm-bank 
coal, however, the output from dredges will eventually cease because 
of more efficient preparation methods and the Pennsylvania State 
laws that prohibit the deposition of untreated breaker wastes into 
surface streams. 

Production of dredge coal totaled about 438,000 tons in 1953, an 
increase of 18 percent over 1952. The Susquehanna River, which, 
with its tributaries, has provided the bulk of the dredge coal produced, 
contributed 88 percent of the 1953 output. Details on the production 
of dredge coal, by rivers, are shown in tables 15 and 16. 
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TABLE 15.—Pennsylvania anthracite produced by dredges in 1953, by rivers 
(including tributaries) 


Production 
(net tons) 


Total Average 
SC A A A MS SE Sau NN 81, 391 $121, 773 $3. 88 
!!,, EE 20, 643 : 3. 47 
Susquehannaga................ . . oe eee eee een eee eee 386, 147 1, 255, 771 A 25 


% ld 1, 449, 149 


TABLE 16.—Pennsylvania anthracite produced by dredges, 1909-53, by rivers 
(including tributaries) 


— —.——— L — — —— 


P·˙% ve sen A 
11 o EE 
1911222222; z: 8 
1912: 8 
II! -- 8 
1014. §?’ͤ, ] A EDS 
Iii ³ WE ie $0.73 
AA . 69 
11! EE 1.21 
II ETAO 1.30 
1010 A s coda cS uer 1.25 
J 1.16 
192122... NEC aceite L OM 
19022 EE 1.09 
Total, 1909-22 27272 2 4, 156, 299 1.12 
J A8 811, 065 0. 85 
Rr. RC NECNON 681, 181 . 83 
11 „ 929, 292 . 91 
e A E 823, 398 . 91 
1997 Gu A A s SS 794, 807 . 82 
lu. ` 22. 2 ¿22.22 821, 530 .87 
.. 8 626, 187 . 87 
19302... SS. 538, .84 
1111JJJ!.! 8 379, 682 . 83 
ru BEE 445, 799 . 93 
1033 N m eec Ud as 51, 083 452, 153 . 84 
1E o loo Pasce 91, 346 038 . 98 
I/; 78, 578 517, 304 . 88 
1096 E ⁰ 2 sss 63, 327 581, 679 1.06 
Io 8 $ 95, 065 842, 052 1.11 
117 A Eas, $ 123, 452 570, 579 1.00 
7 E A 62, 134 746, 1.06 
1); 8 $ 78, 947 1, 097, 000 1.16 
77A 47, 838 1, 839, 784 1. 21 
1M2 AP A O 9, 385 1, 478, 719 1.15 
jp ^ A EE 7. 8 37, 452 1,972, 777 1. 48 
le eisein 40, 894 2, 084, 431 1. 52 
1945... ( SS: 41, 409 1, 924, 148 1.60 
! neua snnenan ss 37, 441 2, 091, 324 1. 85 
7; ³·¹ A 8 46, 478 2, 480, 068 2. 03 
JAA IOOSsOs Ran BE 54, 284 2, 291, 752 2. 32 
. sa taaan eE 22, 131 2, 131, 096 2. 46 
1900 eege A ER E 21, 877 1, 677, 508 2.71 
LN WEE 25, 344 1, 576, 576 2.81 
1062 EE EES 17, 402 1, 109, 778 2. 98 
/r IA 1, 449, 149 3.31 
Total, 1923-53............- 36, 406, 124 1.39 
Grand total.. (1) (1) 
1 Data not avallable. 
s for value cover 1915- 


s Schuylkill included with Lehigh in 1997, 1038, and 1940. 


190 MINERALS YEARBOOK, 1953 


Breakers and Washeries.—The modern anthracite breaker, or prep- 
aration plant, may be compared with a large industrial plant in size, 
initial cost, value of annual product, and complexity of the machinery 
with which it is equipped. The typical large breaker is capable of 
handling and processing daily thousands of tons of a wide variety of 
raw carbonaceous material. Many breakers process the output of 
deep mines and strip pits as well as low-grade culm-bank material 
into a finished product meeting fully the rigid specifications for “stand- 
ard anthracite” (see table 17). 


TABLE 17.—Standard anthracite specifications approved and adopted by the 
Anthracite Committee, effective July 28, 1947 


Percent 
Size BEE Kach Pen Over Undersize Maximum impurities ! 
size, |——— se uL 
maxi- 
mum era xn Slate | Bone or ash 2 
Broken... lc a eer E Through 43. . -|0200 1% 2 11 
Over 3% to 333. 15 ré EE E EEN 
REB. EE Through 3% to 3...... ¡NE Ee 1% 2 ll 
Oer ᷣ 15 71⁄4 2.22. A EE 
Stove............. .. etches Through 2106 7⁄4 REN eee ese we 2 3 11 
Over 154 15 A E sca nen 
Chestnut Through 13568... I 3 4 11 
Over 11 -  .. .- |-. ...... 15 dM A 00 DEEN 
%%C§ö;˙—madA5......... E Through 1310 D 4 5 12 
Over 109 15 A A dee e 
Buckwheat No. 1............ Through 9166 10: Vet RA A E 13 
Over i —uöln 15 B ⁵⁵P 8 
Buckwheat No. 2 (Rice) - Through e 000 E, ⁵“ 8 13 
Over 4ßJ PA 17 JJV EE 
Buckwheat No. 3 (Barley)...| Through 3 e.......... I; E DER 15 
Over 33332 20 JJ e 
Buckwheat No. 4............ Through 332 %u S 8 15 
Over 36h44 30 IU: EEN, 8 
Buckwheat No. 5............ Through 364.......... 30 No limit 16 


1 When slate content in the sizes from Broken to Chestnut, inclusive, is less than above standards, bone 
content may be increased by 11$ times the decrease in the slate content under the allowable limits, but 
slate content specified above shall not be exceeded in any event. 

is e Of 1 percent is allowed on the maximum percentage of undersize and the maximum percentage 
of ash content. 

The maximum percentage of undersize is applicable only to anthracite as it is produced at the preparation 
plant. Slate is defined as any material that has less than 40 percent fixed carbon. 

Bone is deflned as any material that has 40 percent or more, but less than 75 percent, fixed carbon. 

2 Ash determinations are on a dry basis. 


The primary function of the breaker is to break down the large 
masses of coal and to remove the extraneous foreign material, rock, 
slate, and bone to limit impurities of the cleaned and sized coal to the 
specified standard. In addition, the breakers are equipped with a 
system of multiple screening devices to produce a wide variety of sizes. 
Impurities generally are removed in breakers by cleaning devices such 
as Jigs, tables, and dense- or heavy-medium separators operating on 
the differences in specific gravity between anthracite and its impurities. 
Froth-flotation equipment has been installed at several plants to clean 
and recover the extremely fine mesh particles formerly lost in the 
breaker wastes. Of the approximate 31 million tons of anthracite 
produced in 1953, 29.2 million tons was prepared at breakers or 
preparation plants and the remainder at washeries and dredges. 

Although the major part of the culm-bank material processed in 
recent years has been put through breakers, & substantial amount is 
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prepared at washeries. These plants process straight culm-bank 
material, which requires little or no crushing. Consequently, most 
of the washeries are equipped only with washing and screening facilities 
and, at most, one set of primary rolls. As indicated in the discussion 
of culm-bank coal, most of the older culm banks have already been 
processed for the recovery of large-size coal. Therefore, the current 
output of washeries is predominantly small coal. Of the 1.3 million 
tons shipped from washeries in 1953, over 99 percent was Buckwheat 
No. 1 and smaller sizes. 

Weekly and Monthly Data.—Weekly and monthly production data 
are published regularly by the Bureau of Mines in the Weekly Anthra- 
cite Report. The weekly data in this report are estimated on the 
basis of carloading figures courteously furnished by the Association of 
American Railroads and include estimates of truck shipments and 
colliery fuel. The data in tables 18 and 19 have been adjusted to the 
total production figure obtained from a direct mail canvass of the 
anthracite-producing companies. 


TABLE 18.—Estimated weekly production of Pennsylvania anthracite in 1953 ! 


Week Thousand | Week | Thousand || Week Thousand | Week Thousand 
ended net tons ended | net tons | ended— net tons || ended— net tons 
— — ¿I —— d — kb Aetas 
| | 

de A EEE 280 || Apr. 11...... | 462 July 18...... | 690 | Oct. 24. 703 
— as 688 1 EE 452 o TA 622 ^y E 623 
3 725 ER MP. SD NR 607 NOV S woa apa | 553 
ME — SM MAY SCH 605 Nees 552 3 | 615 
SEM 647 8 625 W 575 Bee 606 
Feb, 7 672 1622.2 633 || Molise: 567 || ^ MEE 490 
— 543 ` Ss | 708 || - EME 618 || Dec. 5...... 574 
mem 652 | acm | 780 || Sept. 5...... 575 | y SEN 530 
MN vC. 571 || June 6...... | 697 || a 495 Martes: 532 
Nu ay 601 3 698 EN 628 || Mixes 514 
ic 682 || 3 710 98:2] 703 || y m 2 415 

¿A 540 Miras 829 || Oct. 3...... | 699 — 
ME. 335 || July 4...... 87 i ORTS, 721 | Total. 30, 949 

rie. 321 | d Ess 608 de Ram | 697 | 


1 Estimated from weekly carloadings as reported by the Association of American Railroads. Adjusted to 
annual production total from Bureau of Mines canvass. 
3 Figures represent output of working days in that part of week included in the calendar year 1953. Pre- 
"vd production for week of Jan. 2, 1954, was 422,000 tons. Revised total for week of Jan. 3, 1953, was 
,000 tons. 


TABLE 19.—Estimated monthly production of Pennsylvania anthracite, 1946-53, 
in thousand net tons ! 


Month 1046 1947 1948 1949 1950 | 19512 | 19522 | 19532 
Fuss,, 88 5,172 | 4,929 3, 725 2, 893 | 4,316 | 4,221 2, 707 
ebnen e manes 4,774 | 4,254 | 4,682 | 2,930 | 2,563 | 3,621 | 3,362 2, 438 

ee 5,476 | 4,984 | 4,935 | 2,375 | 4,847 | 2,244 | 3,140 2, 354 
Ill ͤ dassi 5,069 | 4,293 | 4,445 | 3,725 | 3,331 | 2,675 | 3,384 2, 048 
A ð s s 5,453 | 4,564 | 4,874 | 4,407 | 4,228 | 3,723 | 3,400 2, 869 
e 3,625 | 4,624 | 4,597 | 3,406 | 4,166 | 3,848 | 3,293 2, 975 
I; (K 5, 2 4,098 | 4,372 | 3,925 | 2,855 | 2,847 | 2,522 2, 551 
All E 5, 5,011 | 5,129 | 3,710 | 4,386 | 3,612 | 2,704 2, 452 
September 5, 5,158 | 5, 015 2,114 | 3, 835 3, 267 | 3,761 2, 732 
Geode ll - iens 5,393 | 5,524 | 4,969 | 4,979 | 4,282 | 4,675 | 4,213 2, 994 
o AAA A 4,975 | 4,629 | 4,687 | 4,657 | 3,355 , 129 , 405 2, 386 
AA sssi sss 5,065 | 4,879 | 4,506 | 2,749 | 3,336 | 3,713 | 3,178 2, 443 
AA 8 60, 507 | 57,190 | 57,140 | 42,702 | 44,077 | 42,670 | 40,583 | 30, 949 


1 Production is estimated from weekly carloadings as reported by the Association of American Railroads 
and includes mine fuel, coal sold locally, and dredge coal. 
2 See footnote 1, table 1. 


192 MINERALS YEARBOOK, 1953 


Mechanical Loading.—Of the 17.9 million tons of Pennsylvania 
anthracite produced at underground workings in 1953, 38 percent was 
loaded by mechanical means, indicating a significant drop both in the 
volume of coal produced underground and in mechanical loading. 
The Northern field, which is coextensive with the Wyoming region, 
again led in mechanical loading with 84 percent of the total, followed 
by the Western Middle field with 7 percent, the Southern with 5 

ercent, and the Eastern Middle field with 4 percent. On a percentage 

asis, the quantity mechanically loaded underground declined 33 
percent in 1953 in the Northern, 34 percent in the Southern, 28 percent 
In the Western Middle, and 12 percent in the Eastern Middle field. 
Data are presented on underground mechanical loading in tables 20 to 
22. Historical trends in mechanical loading, hand loading, and 
stripping are shown graphically in figure 3. 


MILLION NET TONS 


Mechonicolly loaded underground — euo — 
— es? 
| Stripping tonnage 


1928 1932 1936 1940 1944 1948 1952 1956 


FicurE 3.— Trends in mechanical loading, hand loading, and stripping of 
Pennsylvania anthracite, 1928—53. 


Cutting Machines.—Only à small part of the underground produc- 
tion of anthracite is cut by machine before blasting. The quantity 
cut has declined steadily since 1946, and the total of 318,699 tons for 
1953 was about, 17 percent less than in 1952. All of the 135 cutting 
machines used in 1953 were of the “permissible” type which con- 
formed to safety standards established by the Bureau of Mines. 


TABLE 20.—Pennsylvania anthracite loaded mechanically underground, 1952-53, 
by fields, in net tons 


Scraper loaders! | Pit-car loaders |, Hand-loaded face | Total mechanically 


conveyors, all types? 


Field 
1952 1953 
Northern... 
Eastern Middle. 34,011 | 34,032 |........|........ : 
Western Middle......... 106, 0 5,030 | 534, 


Southern 61, 568 56;077 |; .. DEE 417, 973 


——— dc —AEü2᷑m—L2—Fññx:ͤñx?ä —— E ee ——— | ———— —— X—Æꝓ—1w?w 


t Includes mobile loaders. 
3 Shaker chutes, etc., including those equipped with duckbills. 
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TABLE 21.—Pennsylvania anthracite loaded mechanically underground, 1949-53 


Conveyors ! and pit- | Total loaded mechan- 


Scrapers Mobile loaders car loaders ically 
Year 

Number | Net tons | Number | Net tons | Number | Net tons | Number | Net tons 

of units loaded of units loaded of units loaded of units loaded 
19499 589 | 1,950, 503 2 80, 104 3,618 | 9,827, 481 4,234 | 11,858, 088 
1950......... 556 | 1,900, 185 30 89, 191 3, 460 | 10, 346, 274 4,046 | 12, 335, 650 
1951........- 528 | 1,693, 656 43 79, 032 3,282 | 9,075, 099 3,853 | 10,847, 787 
1052. 456 1, 321, 930 54 85, 843 3, 232 8, 626, 691 3, 742 10, 034, 464 
1953......... 489 | 1,206,241 89 22, 252 2,784 | 5,610, 276 3,312 6, 838, 769 


! Includes duekbills and other self-loading conveyors. 


TABLE 22.—Relative growth of mechanical loading, hand loading, and stripping 
in Pennsylvania anthracite mines, 1927-53 


[Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors] 


Net tons Index numbers: 1937 «100 
Underground Underground 
Year Bici 
Tipping Stripping 
Mechanical | Hand load- Mechan: | Hand 
loading ing ing loading 

/ 12, 223, 281 71, 434, 537 2, 153, 156 20 224 38 
1)! 8 1 2,351, 074 67, 373, 788 2, 422, 924 22 211 43 
JJ A 3, 470, 158 66, 493, 690 1, 911, 766 32 209 34 
AA 4, 467, 750 60, 458, 344 2, 536, 288 42 190 45 
JJ A A 4, 384, 780 49, 074, 722 3, 813, 237 41 154 67 
106) SERRE eet ike or ce 5, 433, 340 38, 400, 3, 980, 973 51 120 70 
0 EE 6, 557, 267 34, 474, 844 4, 932, 069 61 108 87 
JJ ²¹·. 9, 284, 486 39, 290, 255 5, 798, 138 87 123 102 
J. in 9, 279, 057 34, 503, 819 5, 187, 072 87 108 91 
/ cute 10, 827, 946 33, , 560 6, 203, 267 101 106 109 
¡AAA é 10, 683, 31,882, 514 5, 696, 018 100 100 100 
E EES 10, 151, 669 , 990, 628 5, 095, 341 95 88 89 
J AAA , 773, 30, 797, 715 5, 486, 479 110 97 96 
A A 12, 328, 000 29, 190, 837 6, 352, 700 115 92 112 
1! 8 13, 441, 987 30, 435, 277 7,316, 574 126 95 128 
Ig AA ͤͤ ͤ ͤ yta 14, 741, 459 30, 495, 240 9, 070, 933 138 96 159 
kl: EE 14, 745, 793 27, 990, 005 8, 989, 387 138 88 158 
7 AA . a aa a 14, 975, 146 26, 800, 270 10, 953, 030 140 84 192 
JJ .. ........... 13, 927, 955 20, 957, 744 10, 056, 325 130 66 177 
„ AE E A E 15, 619, 162 22, 465, 295 12, 858, 930 146 70 228 
IJ. ENEE 16, 054, 011 20, 909, 101 12, 693, 545 150 66 221 
y A IA AA 15, 742, 368 21, 432, 923 13, 352, 874 147 67 234 
M BEE 11, ; 15, 172, 562 10, 376, 808 111 48 182 
A 12, 335, 650 15, 820, 245 11, 833, 934 115 50 208 
1951.2 A EEN 10, 847, 787 15, 494, 452 11, 135, 990 102 49 196 
1052 AAA EE 10, 034, 464 14, 713, 819 10, 696, 705 94 46 188 
. A A 6, 769 11, 054, 720 8, 606, 482 64 35 151 


! As reported by Commonwealth of Pennsylvania, Department of Mines. 


Stripping Equipment.—The number of power shovels and draglines 
used in 1953 in stripping Pennsylvania anthracite increased slightly 
over 1952, and the largest 


shovels. 


ain was reported for diesel-powered 
Details on the number of stripping machines in 1951-83, 
by type of power, are shown in table 23. 
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TABLE 23.—Power shovels and draglines used in stripping Pennsylvania anthra- 
i | cite, 1951-53, by type of power 


1951 1952 1953 
Type of power | Number | Number Number | Number Number | Number 
of power | of drag- | Total | of power | of drag- | Total | of power | of drag- | Total 
shovels lines shovels lines shovels lines 

Gasoline........ 47 7 54 51 7 52 
Electric......... 50 105 53 57 110 54 56 110 
ies el 195 241 436 158 232 412 
Total 297 208 595 262 290 552 279 205 574 


PRICES AND VALUES OF SALES 


Effective February 18, 1953, the Office of Price Stabilization sus- 
pended Ceiling Price Regulation 4, under which ceiling prices of an- 
thracite, other solid fuels, and related commodities had been controlled 
since February 1, 1951. However, as f. o. b. mine prices had been in 
& disturbed state during much of the winter of 1952-53 because of 
decreased demand and intense competition within the industry, this 
action by the OPS was not followed by immediate advances in quoted 
prices. In fact, the industry announced rather substantial discounts 
on the larger domestic sizes of coal with the release of spring prices in. 
mid-April 1953. In some instances, list prices were given as of 
October 1, 1953, with earlier prices established by subtracting stated 
discounts from the list price, the amount of the discount decreasing 
with the advance of the season. However, soon after termination of 
spring &nd summer discounts on October 1, circular prices of the 
domestic sizes were lower, in most instances, than they were before 
issuance of spring prices. With the release of spring prices, almost 
all producing companies simultaneously announced small increases 
in prices of the steam sizes. 

According to Saward's Journal, f. o. b. mine prices quoted by the 
industry in the latter part of October 1953, which generally remained 
unchanged during the remainder of the year, were within the following 
limits: Broken, $15.30-$15.60; Egg, $14.95-$16.25; Stove, $15.35- 
$16.50; Chestnut, $15.15-$16.30; Pea, $11.55-$12.60; Buckwheat No, 
1, $9.95-$10.50; Rice, $8.10-$8.50; and Barley, $5.95-$6.25. Monthly 
data compiled from reports published by the Bureau of Labor Statis- 
tics, United States Department of Labor, on retail prices of Pennsyl- 
vania anthracite and other fuels in certain cities are shown in table 24. 

During the summer and fall months of 1953, companies representing 
the preponderant part of the industry's annual output made strenuous 
efforts to hold the line against drastic price cutting. As a result, the 
average value received í. o. b. mine based on production from all 
sources increased from $9.36 per net ton in 1952 to $9.67 in 1953. 
Calculated on the basis of total breaker shipments only, the average 
realization increased from $9.76 in 1952 to $10.11 per net ton. Re- 
flecting a relatively stronger market demand, average realization on 
breaker shipments of the steam sizes increased from $5.83 in 1952 to 
$6.66 in 1953, or $0.83 per ton, compared with an average increase of 
but $0.24 on the domestic sizes. 
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TABLE 25.—Average sales realization per net ton of Pennsylvania anthracite 
EE from breakers to points outside producing region, 1949-53, by region 
and size 


[Value does not include margins of separately incorporated sales companies] 


Lebigh reglon Schuylkill region 


Size 


Buckwheat No. 11. 
Buckwheat No. 2 (Barke 3 
Buckwheat No. 3 (Barley) 
Buckwheat No. 44444... 
Other (including silt).................. 


Egg: c-. 1.54 3.62 
G ³oW 1 SS: ^ 14. 07/$10. 96/$11. 74812. 56 $13. 55 vs 27 
Chestnut 11. 60} 12. 20 13. 62| 13. 600 13. 910 10. 98| 11. 50| 13. 14| 13. 47 14. 18 
(2 EE 9.70) 9. 98 10.62| 10.42 10.69 8.88 9.50] 10. 33] 10. 55 n 
Total domestic................... 11. 42| 11. 99 13.37| 13. 260 13. 59| 10.71| 10.89| 12.06| 12.35| 12. 94 
Buckwheat No. 1...................... 6.63} 6.83| 7.55| 8.01| 9.52| 5.00 6.25| 7.39| 7.77| 9.03 
Buckwheat No. 2 (Rice). .............. 5.63| 5.76| 6.04| 6.43| 7. 762 3. 800 
Buckwheat No. 3 (Barley)............. 4.37| 4.58| 4.89| 5.05| 5. 67 
Buckwheat No. 4................-....- 3.32| 3.54| 3.94| 4.20| 4.76|..-.--l.....-l......L......l...... 
Other (including silt).................. 2.81| 2.72, 3.00 3.07| 3.59| 3. 26 4. 000 3. 811 4.27 
Total steam 5. 63 5. 77 6. 17 6. 58 7. 560 3. 44] 4.95) 4. 62 4. 60 5.38 
Total all sizes 9.77| 10.17| 11.20) 11.12| 11.53| 9.26| 8.58| 7.99| 7.86| 9.19 
Total 
Size 
Lump and Broken 
Egg. sl ³ĩ·‚».».. k ĩͤ K EE 
S ˙· n... lSu Z ce mesas 
Chestnut.....-.. . . ... . .. ............-- 
. A A E AA 
Total domestic..................- 
Buckwheat No. 1.....................- : E : : . š 
Buckwheat No. 2 (Rice)............... 5.54| 5.65 5.91 6.33) 7.53 5.54 5. 65 5. 90] 6. 33] 7.53 
Buckwheat No. 3 (Barley)............. 4.31| 4.46| 4.69| 4.91| 5.41 4.31] 4.46| 4.690; 4.911 5.41 
Buckwheat No. 4.....................- 3.18| 3.33 3.56| 3.74| 3.99| 3.18| 3.33| 3.56| 3.74| 3.99 
Other (including silt).................. 2.87| 2.96 3.17| 3.28| 3.74| 2. 87 2.97| 3.17| 3.29| 3.74 
Total steam 5.051 5.25! 5.48| 5.78| 6.60 5.05| 5.25| 5.48| 5.78| 6.60 
Total all sizes 8.90, 9.34| 9.04| 9.81, 10.15| 8.90| 9.34| 9.94 9.81| 10.15 


1 Bee footnote 1, table 
3 Quantity of Lump included is insignificant. 
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TABLE 26.—Average sales realization per net ton of Pennsylvania anthracite 
shipped from breakers to points outside and inside producing region in 1958. 
by region and size 


[Value does not include margins of separately incorporated sales companies] 


Lehigh region Schuylkill region Wyoming region 
Size Shi 
p 
outside Vie? Total 
region 
Lump ! and Broken........... $14.12 |$14. 55 814. 15 
A CH AE 14. 09 | 13. 53 
^u MN 8 13. 48 | 12.23 | 13.41 
Chestnut..................--.- 13.37 | 12. 77 | 13.32 
AAN A dre 10.12 | 10.35 | 10. 16 
Total domestic........... 12.78 | 11.69 | 12, 68 
Buckwheat No. 1........------ 9.15| 8.64 | 9.12 
Buckwheat No. 2 (Barde ES 7.32 | 6.58 | 7.25 
Buckwheat No. 3 (Barley)..... 5.25 | 4.86 | 5.22 
Buckwheat No. 4.............. 3.72] 3.58 | 3.70 
Other (including silt).......... 3.78 | 3.40 | 3.77 
Total steam 6.21 5. 95 6.19 
Total all sizes ........... 11. 28 9.07 | 8.87 9.05 11 
Size Sullivan County 
Excluding Sullivan Including Sullivan 
County County 
Lump i and Broken :D $14.21 ei 77 | $14.06 
Eg; 22 E, A VE 13. 65 13, 65 
Sr oA adina 13. 90 13. 88 
Chestnut. ..... -0-2-2-2 ---- 13. 77 13. 81 
VE 10. 43 10. 82 
Total domestic........... 13.31 13. 22 
Buckwheat No. 11. , I : 9. 69 9.33 9.38 
Buckwheat No. 2 (Rlce).......|.........].......]----..- 7. 53 7.58 
Buckwheat No. (Barley 5.41 5. 44 
Buckwheat No. 4............. í A A esae ste 3. 99 3. 96 
Other (including silt).......... 3. 74 3.71 
Total steam.............. 6. 60 6. 66 
Total all sizes 10.15 | 9.87 | 10.11 | 10.15 10.11 


1 Quantity of Lump included is insignificant. 


TABLE 27.—Average value per net ton of Pennsylvania anthracite from all 
sources, 1952-53, by regions ! 


[Data include washery and dredge coal] 


1952 1 


Region Shi 

outside y produc-| outside DES produo- 

region sales fuel tion region sales fuel tion 
Lehigh: EN $9.02 | $10.57 | $7.34 | $9.08 $9. 73 
MYA EE . 8.21 3. 20 8.36 8. 58 
e 9. 22 4.28 | 10.53 10, 93 

Total, excluding Sullivan 

County.................... 9. 05 ; ; f 9. 67 
Sullivan County.................. 10. 46 |........ i , . 86 |........ 9. 09 


——Á— — ; 9. 05 


1 Value given for shipments is value at which coal left possession of producing company and does not in- 
margins of separately incorporated sales companies. 
3 See footnote 1, table 1. 
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EMPLOYMENT 


The sharp decline in production between 1952 and 1953 was accom- 
panied by a severe drop in the size of the labor force. According to 
data reported to the Bureau of Mines, the average number of men 
working daily in the anthracite industry in 1953 totaled 57,862, a 
decline of 12 percent from 1952. 

In 1953, 64 percent of the total labor force was employed under- 
ground, 11 percent at strip pits, and 25 percent at culm banks, prep- 
aration plants, and other surface facilities. The average number of 
men working daily underground was 14 percent less than in 1952, 
while the number working in strip pits declined 13 percent. Employ- 
ment at all other surface operations was proportionately stronger, 
N only 7 percent. Of the 1953 total, 47 percent was employed 
in the Wyoming region, 36 percent in the Schuylkill, and 17 percent 
in the Lehigh. These data reflect the efforts of the industry in recent 
years to obtain a larger percentage of the annual output from surface 
sources rather than from deep mines. Since the major part of pro- 


TABLE 28.—Men employed and days worked at operations producing Pennsyl- 
vania anthracite in 1953, by region and type of plant 


[Includes operations of strip contractors] 


Average number of men working daily 


age Aver- 
num- age 
ber Man- | tons 
of | days of | per 
Grand| days | labor | man 


Underground 


- Region and type of plant Min- 


ets Total | In total | plant r 
du Other| under-| strip oper- de y 
labor- ground| pits ated 
ers 
Lehigh: 
Breaker 3, 7780 2, 152| 5, 930 1, 368 1, 401 3, 512 1541, 458, 749| 3.34 
Washery h |- ---.. |- -----.]-----. 33 64 6 231| 14, 758 25.86 
Drees 2 cee easton 8 12 241 2, 886| 10. 88 
Total Lehigh........ 3, 778| 2,152| 5, 930| 1, 368 1, 442| 3, 588 155|1, 476, 393| 3. 58 
Schuylkill: an 
Breaker. ..... 7, 200 3, 783| 10, 983] 3, 428 3, 664| 9, 446 171/3, 493, 043 3.65 
MWasberxt „4% 201| 330 330 162 53,477] 14.46 
Dred 86 EE E, 8 144| 237 241) 57,127 6.93 
Total Schuylkill. .... 7, 200 3, 783| 10, 983| 3, 428 4, 009/10, 013 17203, 603, 647 3.86 
Wyoming: ES al SS 
Breaker 13. 032) 7, 1660 20, 198| 1, 372 4, 243 7, 032 159,4, 329, 492 2.68 
Waser r;r‚,.,“ 8 37 6⁴ 64 236| 15,086) 8.45 
IR FE ⅛ m O EE AA 3 8 202 1,616| 6.78 
Total Wyoming 13, 032| 7, 1660 20,198, 1,372 4, 283| 7, 104 1594, 346, 194| 2.70 
Total, excluding Sullivan 
County: 
Breaker 24, 010/13, 101; 37, 111 6, 168 9, 308 19, 990 16309, 281, 284; 3.15 
Wasner EE EE 271 458 458 182 83, 321 15.39 
EI E ff |... EN 155 257 240 61, 629 7.11 
Total-...------------ 24, 010/13, 101| 37, 111, 6, 168 9, 734 20, 705 163,9, 420, 234| 3.28 
Sullivan County: Breaker. 26 9 35 3 11 151 6, 946| 2.48 


Grand total......... 24, 036,13, 110| 37, 146 6,168) 4,811, 9, res 716 163 9, 433, 180 3.28 


1 Represents washeries for which production and employment were separately reported. 


COAL—PENNSYLVANIA ANTHRACITE 199 


TABLE 29.—Men employed at operations producing Pennsylvania anthracite, 
1952-53,! by counties 


[Includes operations of strip contractors] 


County 1952 | 1953 | County 1952 1953 
Carbon ao 3, 208 3,037 | Luzerne. ......................... 27,213 | 23,217 
Columbia.. ---------------------- 1, 061 1,192 | Northumberland. ................ 5, 788 6, 301 
Dauphin, and Wayne 143 490 | Schuylkill........................ 19,132 | 15,996 
Lackawanna. .................... 9, 210 7,501 | Sullivan.......................... 56 46 
Lancaster, Lebanon, Northamp- — 
ton, and Snyder ...-.........- 112 82 Noll 65, 923 | 57, 862 


1 See footnote 1, table 1. 
2 None employed in Wayne County in 1953. 
3 Counties producing dredge coal only. 


duction in the Wyoming region is obtained from deep mines, employ- 
ment in that region has declined more rapidly than in other regions. 

As a result of disturbed conditions in the anthracite industry the 
Department of Mines, Commonwealth of Pennsylvania, published 
statistics on mine closures, openings, and the number of men affected 
in 1953. According to these data, 72 anthracite operations were closed 
during the year, resulting in the unemployment of 6,544 men. Open- 
ing of 27 small operations resulted in reemployment of 547 men. 
Although mine closings were reported for every month, the number 
of mines closed and the number of men affected grew progressively 
more severe during the latter half of the year as producers attempted 
to cut production costs and bring the active productive capacity of 
the industry more nearly in line with market demand. At year end 
this trend, with the necessity for working down the large stocks held 
by producers, presaged a lower level of employment in the industry 
or 1954. 

Unemployment has characterized the anthracite regions’ economy 
for 2 decades. Despite some relief obtained during World War II 
and for & time thereafter by persons entering the armed forces or 
migrating to other sections of the country in search of jobs, the latter 
months of 1953, particularly November and December, witnessed a 
drastic increase in the number of unemployed. Although the anthra- 
cite industry is no longer the largest employer in the region, having 
been superseded by the manufacturing industries in the number em- 
ployed, and is responsible for only part of the increase in unemploy- 
ment, declines in anthracite production and employment indoubesdly 
have had a more pronounced effect upon the economy of the region 
than would similar declines in other industrial or manufacturing 
activities because of the high wage level of the anthracite industry. 

Lackawanna, Luzerne, and Schuylkill Counties combined produced 
77 percent of the 1953 output of anthracite. Indicative of the serious 
unemployment situation in the region at the close of 1953, data com- 
piled periodically by the Bureau of Employment Security, Common- 
wealth of Pennsylvania, show that in mid-January 1954 approximately 
44,000 were unemployed in these counties ed in the GE of 
Lansford, Summit Hill, Mauch Chunk, and East Mauch Chunk, 
Carbon County. The number of persons unemployed was estimated 
to comprise 12 percent of the total civilian labor force in Lackawanna 
County, 13 percent in Luzerne County, and 15 percent in Schuylkill 
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County. This reflects seasonal declines in some instances, particu- 
larly in the apparel branch of the manufacturing category, but since 
an estimated 90 percent of the employees in the apparel industry are 
women, any upturn in the apparel trades cannot be expected to 
materially improve job opportunities for males who make up the 
preponderant part of the unemployed total. 


DISTRIBUTION 


The Bureau of Mines collected and published detailed information 
on the distribution of Pennsylvania anthracite for the 1942-45 coal 
years (April 1-March 31) in collaboration with the Solid Fuels Ad- 
ministration for War, and the Bureau of Mines has continued the 
canvasses since World War II, but on a highly modified scale. For 
instance, during the war years shippers were required to report ship- 
ments to all destinations, whereas for the 1952-53 coal-year data were 
requested on rail shipments to only 356 cities in 20 States and Cana- 
dian Provinces, sizes of coal shipped, and States of destination only 
on coal moving from the preparation plants by truck. Results of 
these canvasses are published in a series of mineral market reports, 
aa 8 which may be obtained from Bureau of Mines, Washington 
25, D. C. 

Distribution data trace all rail shipments from the point of produc- 
tion to the city of destination, as each portion of the industry, includ- 
ing producers, wholesalers, and dock operators, supplies information 
on all sales made to others in the producing or wholesale categories. 
In addition to data on wholesale transactions, producers report on 
coal sold to employees, truckers, consumers in the “local sales” (pro- 
ducing region) area, and shipments to retail dealers or industrial users. 
American and Canadian wholesalers and dock operators are requested 
to file reports showing final destinations on all purchased tonnages. 
Schedules submitted by the producing companies are then checked 
against those of wholesalers and dock operators to eliminate duplicate 
reporting of the same tonnage and to verify coverage. This method 
has resulted in extremely high accuracy, and the degree of coverage 
is estimated to range between 98 and 100 percent of commercial 
production. 

Shipments reported directly to the Bureau for the 1952-53 coal year 
totaled 33.8 million tons—16 percent less than in the preceding year 
(table 30). The larger part of the decline undoubtedly was due to 
continued inroads into the space-heating market by fuel oil and natural 
gas. Although several other factors have contributed to the down- 
ward trend in anthracite production and distribution in recent years, 
continued relatively mild winter weather in the principal anthracite- 
marketing areas and sharp drops in exports to Europe and Canada had 
a serious adverse effect upon shipments during the 1952-53 coal year. 

In the 1952-53 coal year, all market areas in the United States re- 
ported decreases in total anthracite shipments received. Shipments 
to the New England States were 13 percent under the 1951-52 coal- 
year total; the Middle Atlantic States, 10 percent; and all other States, 
17 percent. Exports to Canada were down 9 percent, but the sharp- 
est decline occurred in exports to all other countries which fell from 
2,889,000 tons to 561,000. Significantly, shipments of the domestic 
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or space-heating sizes of anthracite to United States destinations were 
17 percent less than in the previous coal year, yet shipments of the 
steam sizes were down only 4 percent. This reflected not only the 
effect of competition and weather upon the demand for space-heating 
coal but the relatively stronger demand for the smaller sizes generally 
used in commercial or industrial installations for generating steam. 
The decline in shipments to Canada was due principally to curtailed 
demand for the domestic sizes, although imports of the smaller sizes 
were also under the 1951-52 coal-year level. As the bulk of Canadian 
imports of small coal are Buckwheat Nos. 1 and 2 sizes, which are 
customarily burned in stoker-fired or blower-equipped furnaces for 
space heating, the factors affecting imports of larger coal also apply 
to the smaller sizes. 

Data collected by the Bureau of Mines on shipments of anthracite 
during the 1952-53 coal year indicate that approximately 27 million 
tons left the preparation plants by rail and 6.7 million by trucks, de- 
clines of 18 percent and 6 percent, respectively, from the 1951-52 coal 

ear. A compilation of monthly data published by the Pennsylvania 

epartment of Mines, however, shows that, although rail shipments 
continued to decline in 1953, totaling approximately 22 million tons 
for the calendar year, truck shipments increased so substantially dur- 
ing the last 9 months that the 1953 calendar-year truck total exceeded 
that for 1952 by 8 percent. The fact that truckers have continued to 
hold a fairly constant volume of anthracite tonnage despite recent 
sharp declines in production may indicate that high freight rates have 
encouraged diversion of some shipments to trucks. 

Data compiled from reports of the Association of American Rail- 
roads and the Massachusetts Division on the Necessaries of Life on 
receipts of anthracite in the New England States are shown in table 
33. These data indicate a decline of 27 percent from 1952 in rail 
receipts and 56 percent in tidewater movement. Reflecting the dras- 
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TABLE 31.—Rail shipments of Pennsylvania anthracite, 1950-53, by destination, 
in net tons ! 


[Pennsylvania Department of Mines] 


Destination 1950 1951 1952 1953 
New England States. 3, 551, 489 2, 955, 785 2, 725, 609 2, 067, 189 
New York... ........ ⁰m-.. wm. = siad 10, 589, 197 9,095,169 8, 889, 094 6, 889, 624 
Nerf gel A 4, 613, 659 4,140, 095 3, 927, 830 3, 487, 560 
Pennsylvania....... .. .. . ..... ...............-- 6,740,610 6, 026, 258 6, 260, 242 5, 846, 542 
A A A AA 245, 097 ,750 200, 389 184, 665 
A ee O 431, 546 397,129 358, 567 , 852 
District of Columbia. .........................- 177,754 135, 742 , 322 101, 911 
lll y E 73, 809 75, 982 71, 820 66, 482 
f ⁰» 0 EEN 94, 022 85, 303 118, 378 97, 346 
Indiana.. ... ... ãͤ ⁵ĩ 8 80, 209 58,155 47, 206 30, 969 
Erb. E ea 211,366 207, 291 143, 085 107, 618 
WISCONSIN: nn 8 489, 784 355, 852 75, 058 155, 481 
Mir e Duc ĩð2i 8 61, 3 28, 34 34, 295 „052 
iel 8 249, 088 171, 315 „440 93, 024 
Other tee et SC 86, 213 144, 861 144, 762 160, 971 
Total United States 27, 695, 196 24,100, 027 23, 458, 097 19, 605, 286 
jn“; ⅛ ð v Senet 3, 620, 573 3, 199, 775 3, 175, 125 2, 541, 269 
Other foreign countries. 35, 139 1, 724, 439 667, 213 73, 206 
Grand tot! neue o EUR 31, 350, 908 29, 024, 241 27, 300, 435 22, 219, 761 


1 Does not include dredge coal. 
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tic curtailment in production, loadings over Lake docks also decreased 
sharply from 1952. Loadings over Lake Erie docks in 1953 were 45 
percent less than the tonnage handled in 1952 and at Lake Ontario 
docks, 57 percent less, according to reports issued by the Ore and Coal 
Exchange, Cleveland, Ohio. 


TABLE 32.—Truck shipments of Pennsylvania anthracite in 1953, by month and 
by State of destination, in net tons ! 


Destination January | February| March April May June July 
Pennsylvania: 

Within region 357,851 | 334,174 | 293,370 | 285,914 | 268, 541 219, 570 155, 985 
Outside region 191, 402 | 180,151 158,928 | 160, 661 191,076 187, 253 167, 548 
New York................... 35, 889 37, 270 37, 941 37,124 49, 476 51, 341 56, 235 
New Jerseã9y9y9 86, 326 80, 448 30, 904 33, 943 42, 727 48, 340 89, 252 
Delaware...................- 2,129 3,143 1, 957 1,005 694 1, 414 1,107 

Maryland.................... 8, 926 1, 823 1, 545 1,314 795 1,762 1, 
District of Columbia. Glatt ot MAA IEA AA 15 
Other States 1, 526 1,195 1, 249 804 545 493 302 
Total: 1953............- 629,049 | 588,480 | 525,894 | 520,765 | 553,854 510, 173 422, 244 
18822 754,019 | 645,000 | 593,950 | 445,256 | 536, 685 423, 065 249, 878 


Destination of total 
trucked 
Pennsylvania: 
Within region............ 50.0 
Outside region 32.6 
New York..................- 9.1 
New Jersey.................- 7.1 
Delaware...................- .3 
Maryland.................... .6 
District of Columbia (3) 
Other States .3 
Total: 1953 100.0 
1952—— 100. 0 


1 Compiled from reports of Pennsylvania Department of Mines. Does not include dredge coal. 
2 Less than 0.05 percent. 


TABLE 33.—Receipts of anthracite in New England, 1917, 1920, 1923, 1927, and 
1940-53, in thousand net tons 


Total re- Total re- 


Receipts | Receipts RE Receipts unns 
ceip enn- ceip enn- 
Year | by tide- by rail! Imports? sylvania by rail! Imports? sylvanis 
water anthra- anthra- 
cite 

1917..... 4, 750 5,081 
1920..... 6, 244 5, 643 
1923..... 4, 498 4, 738 
1927..... 4, 646 4, 863 
1940..... 8, 336 3, 446 
1941..... 3, 015 3, 678 
1942..... 8,135 3,174 
1943..... 2, 847 2, 888 
1944. 2, 088 2, 106 


1 Commonwealth of Massachusetts, Division on the Necessaries of Life. 
2 U. 8. Department of Commerce. 

3 Total receipts by rail and by tidewater less imports. 

4 Association of American Railroads. 

5 Less than 500 tons. 
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CONSUMPTION 


The sharp decline in anthracite production in 1953 was accompanied 
by an almost equally severe drop in apparent consumption (calculated 
on the basis of production, imports, exports, and producers’ stocks). 
The apparent consumption for 1953 was 28 million tons—approxi- 
mately 21 percent less than in the preceding year. The largest decline 
probably occurred in the space-heating field because the production 
of the domestic sizes, which are used predominantly for that purpose, 
declined much more sharply than that of the steam sizes. 


TABLE 34.—Apparent consumption of anthracite and selected competitive fuels 
in the principal anthracite markets, 1950-53 


[Thousand net tons] 


Dis- Per- 
New Penn- 
New New Dela- | Mary- | trict of cent of 
Fuel PoE York | Jersey EA ware | land |Colum-| Total | total 
bia fuels 
Anthracite (all users): ! 
AAA 8, 552 |211,054 | 25,007 | 12,690 266 464 179 | 33,212 34.0 
1951. _. eer 2,956 |29,482 | 24,519 | 11, 512 240 422 136 | 20, 267 28.8 
11777 2 2,726 | 29,279 | 24,347 | 11,575 219 379 126 | 28,651 27.4 
EE 2,067 |27,502 | 23,968 | 11, 405 204 102 | 25,581 25.0 
Imported: 8 
9 J!; upa 18 (4) 
1 ee 8 )) AN E ( 8 27 (4) 
1952. ccc 8 7 A AA A, ĩͤ 88 29 (4) 
FFC >.) AN uQ: ⁴ ↄ T ⁵ O A Mee 31 (4) 
Briquets (domestic use) 
33 36 23 13 39 (5) 22 3 136 1 
C ssec 42 17 25 27 (5) 17 2 130 1 
. eed 31 12 11 22 (5) 14 1 91 1 
jio E M: 27 9 22 16 (5 12 1 87 1 
Coke (domestic use): 
10 617 545 186 (5) L. EE 1, 697 1.7 
1951_._..... 2. 542 343 321 168 (5) ¡OE 1,375 1.4 
1952 U.. .. 525 264 134 (5) R 1.2 
1958... 88 439 200 259 126 (5) „„ 1, 024 1.0 
Imported: 8 
S oitu inss J) PA AA PA VE 86 1 
jt) DR (5) R 7 —8 13 (4) 
% an ae id (5) O A AA ³o l. sZ WEE 159 2 
EEN 1 JJ A AAA 8 19 (4) 
Oil (heating and range:) 6 
I 8 19, 807 15, 877 8,558 | 5,686 476 | 2,454 783 | 53,641 54.9 
LOG) eege 88 21,302 | 16,846 8,701 6, 637 558 2, 979 58, 013 57.0 
770 21,367 | 16, 957 8, 666 6, 990 606 3,115 | 1,104 58, 805 56. 3 
LOGS A 21, 17, 099 8,655 | 7,130 630 | 3,136 | 1,162 | 59,166 57.7 
Natural gas: ? 
I8 A A 2, 263 8147 | 5,490 (8) 463 9 630 | * 8,993 9.2 
E A 8 58 4, 416 790 | 6, 468 (10) 10 10 1, 248 12, 980 12.7 
1058. ee dee 435 5, 609 1,014 6, 970 10 10 101, 439 15, 467 14.8 
T Si FCC 837 5, 934 1,272 | 7,028 (10) (10) 10 1, 542 16,613 16. 2 
otal: 
1 ³˙ A L: 24, 086 | 29,792 f 14,073 | 24,091 | 11742 | 3,404 1, 595 97,783 100.0 
I 2 ows 24,927 | 31,113 14,356 | 24, 816 12 708 |12 3, 419 12 2, 376 | 101,805 100.0 
. AAA Siaa 25,113 | 32, 280 | 14,336 | 25,691 | 12825 |12 3, 509 12 2,670 104, 424 100.0 
9; 8 24,756 | 30,762 | 14,176 | 25,705 | 12834 (1 3, 481 (12 2, 807 | 102, 521 100.0 


1 Pennsylvania Department of Mines. 
Se am T Mon but undetermined part of anthracite shown as shipped to Now Jersey is reshipped to New 
or : 
3 U. S. Department of Commer-:e. 
$ Less than 0.05 percent. 
š Less than 500 tons. 
6 Converted to coal equivalent upon basis of 4 barrels of fuel ofl equaling 1 ton of coal. 
7 Converted to coal equivalent upon basis of 24,190 cubic feet of natural gas equaling 1 ton of coal. 
* Delaware included with New Jersey. 
* Includes Virginia. 
10 Delaware and Maryland included with District of Columbia. 
11 Natural gas for Delaware included with New Jersey; District of Columbia includes Virginia. 
u Natural gas for Delaware and Maryland included with District of Columbia. 


206 MINERALS YEARBOOK, 1953 


The coking industry produced a record tonnage of oven coke in 1953 
and increased its consumption of anthracite fines 33 percent over the 
1952 total. The consumption of anthracite by the briquetting in- 
dustry again declined, falling 34 percent under the total for 1952. 
Consumption reported by public utilities in 1953 was about 4 percent 
under 1952, while the amount consumed by class I railroads was 15 
percent less. 

Mechanical Stokers.—According to data published by the Bureau 
of the Census, United States Department of Commerce, factory sales 
of class I stokers (capacity, less than 61 pounds of coal per hour) for 
residential use totaled 4,858 units in 1953, & decline of 40 percent from 
1952. Sales of class II stokers (capacity, 61 to 100 pounds of coal per 
hour) decreased from 543 units in 1952 to 332 in 1953, or 39 percent. 


STOCKS 


Except for 1952, retail dealers have been carrying progressively less 
Pennsylvania anthracite in stock over the past few years, according 
to monthly estimates prepared by the Bureau of Mines. Stocks on 
December 31, 1953, were estimated at 2.3 million tons compared with 
3 million in 1952, & decline of 24 percent. Monthly totals indicate 
that, although estimated stocks at the end of January and February 
1953 exceeded those for the same months of 1952, stocks for the re- 
maining 10 months of 1953 averaged approximately 500,000 tons less 
per month. Stocks of the larger domestic sizes (Egg, Stove, and 
Chestnut) were appreciably lower for each month of 1953, while 
stocks of Pea size exceeded 1952 only in January, indicating that re- 
tailers undoubtedly felt à smaller inventory of these sizes was required 
to meet the demand of a declining market. Conversely, retailers’ 
stocks of Buckwheat Nos. 1 and 2, which were in relatively stronger 
demand in 1953 than the domestic sizes, exceeded 1952 stocks for 5 
months of 1953. 

Because of the decline in the volume of anthracite carried in retail 
yards, some producers, to protect consumers and avoid shut-downs, 
placed an unusually heavy supply of coal in storage. As a result, 
producers’ stocks in December 1953 were 1.9 million tons, the largest 
figure in more than a decade and 12 percent greater than stocks held 
in December 1952. 

Reflecting the decline in demand and a 46-percent decrease in 
anthracite | j. over Lake Ontario and Lake Erie docks, stocks 
of anthracite on the Upper Lake docks at the close of 1953 were ap- 
proximately 34 percent less than comparable figures for 1952. Despite 
a slight decline in the consumption of anthracite at electric utility 
plants in 1953, the public utilities apparently found it necessary to 
stock additional supplies as a safeguard against possible future de- 
clines in anthracite output. Stocks held at plants in December 1953 
were 5 percent over 1952 and totaled almost 5.9 million tons. At 
the end of 1953, stocks of class I railroads were also higher than in 
the preceding year, totaling 60,000 tons as against 45,000. 
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TECHNOLOGY 


It has been evident for a number of years that, if the downward 
trend in the output of Pennsylvania anthracite were to be reversed, 
it would result primarily from research into the development of new 
mining methods and equipment and new uses for anthracite. High 
material and labor costs have forced the market price of anthracite 
to & level where competition from other fuels has become increasingly 
strong. Over the years, the mines have become deeper and trans- 
portation distances have increased, adding to the costs. New mining 
techniques that would overcome the effect of these factors on costs 
per ton could therefore be expected to help the anthracite industry 
materially. 

The Federal Bureau of Mines currently is engaged in a cooperative 
research program with anthracite-producing companies on the mining, 
utilization, and preparation of anthracite at the Bureau's laboratory, 
Schuylkill Haven, Pa. It is hoped that the research program, on 
mining methods particularly, will aid in strengthening the economy 
of the region by the introduction of new techniques and/or machines 
that would reduce underground mining costs and, at the same time, 
enhance the safety of the workmen. 

Through the mining-research program & modified method of block- 
caving anthracite has been devised that was based on observations of 
the use of this method in ore mining. Experiments based on this 
method were conducted in an anthracite mine in the Southern field; 
the results indicated great promise for application of the method to 
the recovery of coal in steeply pitching beds where conditions are 
favorable.! The experimental work demonstrated that high produc- 
tivity and low-cost mining could be attained by using the block-caving 
method in steeply pitching anthracite beds. Other attendant benefits 
were & high percentage of recovery, an increase in underground safety, 
and less arduous work for the miner. It was concluded that additional 
research was warranted on the control of caving coal beds of different 
physical characteristics and that attempts should be made in the lab- 
oratory and underground to reduce dilution of the product obtained 
from underground sections using this method. 

Anthracite research completed in past years has been discussed in 
previous Minerals Yearbooks chapters on Pennsylvania anthracite 
and references to such work have been made in those chapters. In 
recent years, practical research has been conducted on the Korfmann 
Universal shearing machine, model SK-20, to determine its maneuver- 
ability and performance in cutting anthracite beds. Experiments also 
have been made on scraper-shaker loading machines for driving gang- 
ways, and on the Eickoff shearing machine, model DEK, to obtain 
specific data on its cutting characteristics. 

During 1953 work was continued on yielding roof supports (Becorit 
props) in combination with backfilling. The use of the yielding steel 
supports showed encouraging results, as they were found to provide 
better roof support in working areas and mining the entire pillar 
width on the advance. "Tests were continued on the Brieden pneu- 

1 Allan, Andrew, Jr., and Davies, R. S., Anthracite Mechanical- Mining Investigations, Progress Report 


5; Recovery of Anthracite in a Steeply Pitching Bed by Induced Caving: Bureau of Mines Rept. of Investi- 
gations 5013, 1953, 12 pp. 
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matic packing machine, and Bureau engineers are expected to obtain 
complete data on the packing rate, air consumption, and pipe wear 
considered necessary for determining the applicability of this machine 
to anthracite mining operations. The Bureau of Mines is cooperating 
with the anthracite industry in designing and testing lightweight- 
aggregate concrete roof supports to provide safer, cheaper, and more 
permanent roof control in underground haulageways. Work was 
continued on devices to measure loads borne by underground roadway 
supports to expedite the design of an effective telescopic movable 
shield for protecting miners at the working face. Considerable work 
has been done on the design of a 5-foot-diameter boring machine for 
driving chutes and airways at various angles. Other research projects 
were also conducted by the laboratory on the preparation and 
utilization of anthracite. 

The Bureau of Mines has cooperated closely with anthracite oper- 
ators and the Commonwealth of Pennsylvania in obtaining data on 
the serious problem of underground mine water. Much of the data 
have been obtained by the Safety Branch of the Health and Safety 
Division of the Bureau of Mines. The Safety Branch has released 
considerable data on the results of its investigations into the mine- 
water problem in numerous Bureau of Mines publications which have 
been discussed in past Pennsylvania anthracite chapters of the 
Minerals Yearbook. 

To obtain a comprehensive picture of the anthracite-mine-water 
problem and to assist in its solution, it was necessary for the Bureau 
to accumulate detailed data on the volume and physical and chemical 
characteristics of the mine water handled by the pumping plants in 
the anthracite region, as well as information on the kinds of pumps 
utilized and the problems involved in actual pumping operations.? 

The seepage of ground water into anthracite mines has also been 
explored extensively.3* There is little doubt that water retained on 
the surface and diverted to surface drainage channels can be handled 
more economically than if it had to be pumped from the mines. 
Information on barrier pillars is also of importance in reaching any 
solution to the mine-water problem 

The Anthracite Advisory Committee to the Secretary of the Interior 
held an organizational meeting on October 12, 1953, in Washington, 
D. C. The committee was created under section 4 of the Act of 
December 18, 1942 (56 Stat. 1056). The advice of the Anthracite 
Advisory Committee will be sought, from time to time, by the depart- 
ment on specific problems connected with administration of the 
research laboratory at Schuylkill Haven, Pa., in accordance with 
provisions of section 1 of the act. At the organizational meeting on 
October 12, a general discussion was held on the various research 
projects being conducted at the Bureau of Mines laboratory and on 
waye and means by which the anthracite industry might be helped 
urther. 


2 Ash, 8. H., Hower, C. S., Kennedy, D. O., and Lesser, W. H., Mine Pumping Plants, Anthracite 
Region of Pennsylvania: Bureau of Mines Bull. 531, 1953, 151 pp. 

š AS . H., and Link, H. B., Surface-Water Seepage Into Anthracite Mines in the Western Middle 
Field, Ánthracite Region of Pennsylvania: Bureau of Mines Bull. 532, 1953, 26 pp. E 

4 Ash, S. H., and Whaite, R. H., Surface-Water Seepage Into Anthracite Mines in the Wyoming Basin, 
Northern Field, Anthracite Region of Pennsylvania: Bureau of Mines Bull. 534, 1953, 30 pp; 

š Ash, S. H., and Kynor, H. D., Barrier Pillars in the Southern Field, Anthracite Region of Pennsylvania: 
Bureau of Mines Bull. 526, 1953, 44 pp. l 
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A second meeting of the committee was held October 28, 1953, at 
the Anthracite Research Laboratory, Schuylkill Haven, Pa. Follow- 
ing a detailed discussion of the Bureau's research work and its rela- 
tionship to existing problems within the anthracite region, the com- 
mittee made the following recommendations for the consideration of 
the Secretary of the Interior in developing a research program to 
assist the anthracite region: 

(1) Mechanization: 

(a) Continue work with the German shearing machines and 
coal planer where cooperative opportunities are offered. 

Continue design and development work on a large- 
diameter borehole drill in cooperation with contributing anthracite 
operating companies. 

(c) Continue the project on induced-caving method of 
mining with companies interested in this type of mining. 

(d) Conduct research on high-speed, high-bit-pressure drills. 

(2) Preparation: 

(a) Continue studies on crushing and grinding anthracite 
with various types of crushers, such as gyrators, Ran milk. etc., 
to determine the most feasible method of obtaining a maximum 
recovery of fine sizes from Egg, Stove, and Pea coals. 

(5) Continue work on the various methods of preparation, 
with particular emphasis on the use of the launder screen and the 
Humphrey spiral. 

(3) Utilization: 

(a) Actively proceed with a study on the use of anthracite 
in the ferrous and metallurgical fields. 

1. In cupolas. 

2. As a blast-furnace admixture. 

3. For blending in byproduct coke production. 

4. Miscellaneous work: 

(a) Make advance design of a blast furnace for exclusive use 
of anthracite. 

(6) Continue work in the fields of crop drying and frost 
control. 

(c) Continue research covering industrial uses of anthracite 
producer gas. 

Cai) Continue research on the recovery of germanium from 
anthracite. 


FOREIGN TRADE 


According to data of the United States Department of Commerce, 
anthracite imported into the United States for consumption totaled 
31,443 net tons in 1953; virtually all was imported from Great Britain 
through the Massachusetts customs district. It appears that the 
small annual token shipments to this country by Great Britain since 
the close of World War II have been prompted more by a desire to 
maintain commercial coal contacts and obtain dollar exchange than 
by any firm demand for British anthracite. 

Exports of Pennsylvania anthracite dropped to 2.7 million tons in 
1953, 41 percent less than was exported in 1952. Exports to Canada 
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TABLE 35.—Anthracite imported for consumption in the United States, 1952-53, 
by country and customs district, in net tons 


[U. 8. Department of Commerce] 


Country 1952 1953 Customs district 1952 1953 
C»; A A Massachusetts 29, 299 31, 343 
French Morocco 499 Michigae n 66 
II! ³·A saus G 22 34 || New York. ... . ... 71 34 
United Kingdom 29,299 | 31,343 || St. Lawrence (1) 


1 Less than 0.5 ton. 


were off 28 percent from 1952 and the lowest since 1939. Inasmuch 
as Alberta natural gas was not yet available in eastern Canadian 
markets, continued relatively mild weather and competition from 
heating oil were considered the predominant reasons for the sharp 
decline in the demand for Pennsylvania anthracite, particularly in 
view of the fact that Canadian imports of Welsh anthracite in 1953 
(338,861 net tons) were approximately the same as in 1952 (344,743 
net tons). 

Total European imports of Pennsylvania anthracite in 1953 repre- 
sented only about 6 percent of the 1952 volume, with Yugoslavia and 
Greece the only countries importing full cargoes. The improvement 
noted in early 1952 in the European supply-demand situation con- 


TABLE 36.—Anthracite exported from the United States, 1952-53, by country 
and customs district, in net tons 


[U. S. Department of Commerce] 


Country 1952 1953 Customs district 1952 1953 

North America: North Atlantic: 

Bermuda. 4455 Maine and New Hamp- 

British West Indies....... 225 362 lu AA A 12, 596 6, 344 

Gand 3, 606, 618 | 2,601, 818 Massachusetts 3 

Gus 8 41, 317 51, 742 New York................ 792 1, 228 

Meszeſ‚ ces 15, 723 8, 381 Philadelphia 989, 652 121, 009 
South America: Rhode Island.............|.......... 5 

Bl!!! ·˙·¹w rec BIB | 2 ee South Atlantic: 

Colombia 105 165 Maryland 111 3, 923 

FFC E 3,720 |...-------- Virginia_.....------------ 235 643 

Uruguay 225 || Gulf Coast: 

Venezuela A ANT S 48 2,158 
Europe: Galveston................ SA 

Austrias 10, 4982 Mexican border: Laredo 501 548 

Belgium- Luxembourg 10, 1599222 Northern border: 

IF s 486, 13;9 92 r Se 2,371,145 | 1,716, 647 

Greer “gĩ 12, 288 Ses 8 10, 031 

Italy -soitua seni 22 10,867 |........... (RN E 96 

Netherlands.............. 339, 704 |........... Michigan 5⁴ 113 

e E 18 Montana and Idaho 8 

Switzerland 1,670 |........... A 18, 466 1 4, 308 

Yugoslavia............... 63, 598 39, 830 Rochester 18, 499 5, 265 
Asia: St. Lawrence 1,169, 848 814, 640 

Israel and Palestine 7, 646 Vermont | , 302 

BCC 724 1,792 || Miscellaneous 

Saudi Arabi. 3 — 

Ass eg 23) PEE q . u... .- 4, 502, 060 | 2, 724, 270 
Dots! E 4, 592, 060 2, 724, 270 


1 Estimated data: district breakdown not available. 
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tinued in 1953 and was responsible for the decline in United States 
exports. Such former heavy importers of anthracite as France, The 
Netherlands, Belgium, Italy, and the Scandinavian countries either 
succeeded in raising production or in procuring needed supplies from 
other European sources. The rapid growth of the petroleum and 
hydroelectric-power industries of western Europe has also been an 
important factor in alleviating the critical postwar shortage of fuel. 


WORLD PRODUCTION 


World production of anthracite dropped in 1953 to about the 1950 
level —approximately 140 million metric tons. As the small decreases 
reported by several countries were more than compensated for by 
increases in others, the net decline was due entirely to the sharp down- 
ward trend of production in the United States. 

Output of anthracite in Great Britain and the Union of Soviet 
Socialist Republies was relatively unchanged from 1952. The Gov- 
ernment of the U. S. S. R. does not publish data on coal production; 
however, the estimates available show rapid resumption of anthracite 
production for several years after the recovery of the Donetz Basin 
from German occupation forces. Beginning with 1950, Russian 
production has been relatively stable, varying between 66 and 68 
million metric tons annually, which may indicate that the amounts 
produced in those years either attained the goals set under the various 
5-year plans or was considered adequate for domestic and export 
requirements. According to data released by the importing countries, 
386,000 metric tons of Russian anthracite was exported in 1953 to 
France, The Netherlands, and Belgium, combined, compared with 
268,000 tons in 1952. In 1953 Italy imported 46,000 tons, a decline 
of 62 percent from 1952. 

Despite strenuous efforts by the National Coal Board of Great 
Britain to step up coal production &nd exports since nationalization 
of the coal-mining industry in 1946, the output of British anthracite 
has varied little quantitatively from year to year. Many anthracite 
mines of South Wales have been worked beyond sound economic 
limits. "Therefore, the coal board has developed plans for completing 
several large new collieries in South Wales to raise future production 
to 6 million metric tons annually. However, as the mine-develop- 
ment work is a long-term project, output is expected to range between 
the 4- and 5-million-ton level for the next few years. 

In 1953 & marked increase was noted in the output of anthracite in 
West Germany. The Republic of Korea continued to increase its 
anthracite production, as did Japan, Spain, and Belgium. Minor 
decreases in tonnage were reported in France, Indochina, and Italy. 
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TABLE 37.—World production of anthracite, in thousand metric tons,! 1949-53 
[Compiled by Pearl J. Thompson] | 


Germany: 
East Germany 
West Germany 
Indochina 
Irelan 


> 9 ai incorporates a number of revisions of data published in previous anthracite tables. 
S 


NOTE.—Includes an undetermined amount of semianthracite for some countries. 


Coke and Coal Chemicals 


By J. A. DeCarlo, J. A. Corgan, and Maxine M. Otero 


A 
GENERAL SUMMARY 


URING 1953 the coke industry experienced a change from 
intensive activity to normal operations. Production of oven 
and beehive coke, excluding breeze, totaled 78.8 million net 

tons, a 16-percent gain over 1952 but nearly one-half million tons 
short of the record output of 1951. The oven-coke segment of the 
industry began the year with a high production rate, which was 
sustained through the second and most of the third quarter. In 
September the high rate began to decline, and at the end of the year 
slot-type coke ovens were operating at only 85 percent of capacity. 
The slackening in steel production in the later months of 1953 caused 
blast furnaces to reduce their operating rates, which, in turn, reduced 
coke requirements. In spite of the decline in coke-oven operations in 
the last quarter, production from this source for the year was the 
highest on record. The output of 73.6 million tons of oven coke, 
excluding breeze, was 9.7 million tons higher than the 1952 total, 
which was affected by strikes, and 1.6 million above the previous 
maximum of 1951. 

The recession in steel production adversely affected beehive output, 
and many plants closed in 1953. Production of beehive coke averaged 
more than one-half million tons a month during the first half of the 
year but dropped steadily in the latter months. The average dail 
production of beehive coke in December was only one half the Marc 
rate. Expansion in slot-type carbonizing capacity also was an 
important factor in the sharp decline in beehive production. 

ere was, in general, enough coke for all essential requirements in 

the United States in 1953. In a few instances, particularly during 
the first part of the year, local shortages developed, and it was neces- 
to ship in coke from distant sources. Most of the deficit areas 
added new coke-oven capacity and brought production more in line 
with demand by the end of the year. Requirements for blast-furnace 
coke increased substantially during the year, and a greater proportion 
of the coke supply than ever before was used for smelting iron ore. 
Foundry-coke requirements remained about the same as in the pre- 
vious year, but requirements of coke for manufacturing water gas 
and for residential heating decreased. According to reports from 
procueing companies, 89 percent of all coke shipped was destined to 
last-furnace plants, 4 percent to iron foundries, 2 percent to pro- 
ducer- and water-gas plants, and 3 percent to miscellaneous industrial 
plants (nonferrous smelting, chemical processing); 2 percent was 
used for residential heating. 

The annual coke capacity of pee De Ovens increased 1.8 million 

tons during 1953 and reached 78.3 million tons. This gain was due 
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to completion of the largest number of new ovens (1,027) for a single 
year since 1919. However, because a major part of the new ovens 
were replacements rather than additions to existing plants, the 
industry ees only 381 ovens, which raised the total in existence at 
the end of the year to 15,989. On April 9, 1953, the Office of Defense 
Mobilization amended Expansion Goal 4 on oven coke. This goal 
announced and approved December 5, 1951, called for an annual 
coke capacity of slot-type ovens of 84 million net tons to be attained 
by December 31, 1953. The goal, as amended, raised the proposed 
annual coke capacity to 85.8 million tons of oven coke to be completed 
by January 1, 1955, with complementary facilities for mining and 
washing metallurgical-grade coal required for a balanced operation 
of this new oven-coke capacity. Coke capacity on January 1, 1950 
(73.7 million tons), was used as the base period for establishing the 
expansion goal. In the 4 full years following that date, capacity 
increased 4.6 million tons. The capacity of ovens under construction 
on December 31, 1953, totaled 4.2 million tons. It was apparent 
that the goal of 85.8 million tons could not be attained on schedule 
because of the probable deterioration and failure of old ovens during 
1954. 

Prices of coke and coal chemicals, which had been under regulatory 
ceilings (Supplementary Regulation 13 of the General Ceiling Price 
Regulation) since March 16, 1951, were decontrolled by the Office of 
Price Stabilization on February 18, 1953. The removal of ceilings 
had little immediate effect on coke prices. The prices published 
weekly in various trade journals on oven-foundry coke showed little 
change throughout the year. Price data submitted to the Bureau of 
Mines by the producers on their commercial sales of coke showed only 
minor e ; blast-furnace grade, foundry grade, and domestic sizes 
increased slightly, but prices on sales for miscellaneous industrial 
purposes (other industrial) declined. Although prices on most of 
the coal chemicals advanced slightly, prices on pure benzene in- 
creased sharply. Spot prices quoted in trade journals showed that 
coke-oven pure benzene increased from $0.30 per gallon to $0.42 
during the year. 

Coal and labor costs in the coke industry advanced slightly in 1953. 
The reported average value of coal delivered at oven-coke plants in- 
creased only 1 cent per ton and $0.10 over 1952 at beehive plants. 
The calculated value of the coal required to make 1 ton of oven coke 
was $13.17, a gain of $2.08 since the base period 1947-49. The value 
of coal required to make 1 ton of beehive coke was $9.97 or $2.28 
higher than in 1947-49. According to data published by the Bureau 
of Labor Statistics for 1953 on average hourly and eekly earnings of 
production workers for ‘‘coke and other petroleum and coal products,”’ 
average weekly earnings were $78.81 compared with $73.74 in 1952 
and $69.39 in 1951, the first year for which figures on this group were 
collected and published. Average hourly earnings increased $0.13 per 
hour and averaged $1.89 against $1.76 in 1952 and $1.66 in 1951. 

Production of the primary coal-chemical materials and derivatives 
at coke ovens followed, in general, the increased coke output. In- 
creases from 16 percent for gas to 19 percent for crude light oil were 
obtained by the primary products. The increases in production of 
derivatives, influenced by demand, fluctuated widely and were as 
follows: Benzene, 15 percent; toluene, 18 percent; xylene, 23 percent; 
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crude naphthalene, 6 percent; refined pyridine, 4 percent; ammo- 
nium sulfate, 18 percent; and ammonia liquor, 13 percent. 

Expansion in productive capacity and imports and a drop in re- 
quirements caused some significant change in market conditions of 
some of the important coal chemicals in 1953. Imports of ammonium 
sulfate (523,858 tons) were the highest on record in 1953 and more 
than half of the production of coke-oven sulfate in the United States. 
About two-thirds of this foreign material originated in Europe and 
entered the United States through eastern ports where it was offered 
for sale for about $44 per ton. This was the same as the prevailing 
domestic price at coke-oven plants, most of which are inland. Sales 
of coke-oven sulfate lagged far behind production during the summer 
and fall, and stocks at producing plants reached an alltime high in 
November. Stocks declined slightly in December as sales increased 
sharply following price cuts. 

The rapid expansion in naphthalene-producing capacity, commenc- 
ing with the 1950 defense program, began to show its effect on the 
market early in 1953. Demand started the year at a slow pace, and 
a 6-month strike at a large naphthalene-consuming plant added to 
the sluggishness of the market. In addition, 41,668 tons of crude 
naphthalene was imported, mainly from Europe, and sold at the port 
of entry for approximately $0.035 per pound compared with $0.0675 
for domestically produced material. Slackened demand, coupled with 
the large imports, resulted in a temporary oversupply of naphthalene 
and the first price cut was made in domestic material since 1950. 
Benzene, one of the most essential chemicals for civilian and military 
goods, started the year in short supply but ended in a balanced 
supply. It was used principally in the manufacture of styrene, 
phenol, and aniline, which are the intermediate products required to 
make synthetic rubber, plastics, and dyes. The large demand for all 
these materials built up during the Korean emergency carried over 
in the first part of 1953. Although insecticide production was not 

articularly good in the spring, this was more than offset by a high 
evel of activity in the synthetic-rubber industry. The cutback in 


TABLE 1.—Salient statistics of the coke industry in the United States, 1947-49 
(average) and 1952-53 


1947-49 
(average) 1952 1953 
Coke produced: j 
VON EE net tons. 65, 088, 462 63, 850, 115 73, 593, 528 
Sf A ĩ A do.... 5, 559, 940 4, 403, 994 5, 243, 329 
o AAA A 8 do.... 70, 648, 402 68, 254, 109 78, 857 
Distribution, all coke sold or used: a 
Blast-furnsace eee do.... 56, 145, 621 58, 182, 747 69, 728, 500 
Foundry. 2.2.1. d.a wasas nieba aS MERECE do.... 3, 393, 176 3, 102, 446 3, 040, 971 
Other industrial (including producer and water 
EE EE net tons. 7, 391, 615 4, 648, 077 006, 
Residential heating do.... 3, 392, 826 1, 932, 369 1, 467, 962 
Imports, all cokxRꝶ hh. do.... 181, 000 312, 519 157, 318 
Exports, all eoke ll... do.... 696, 502 520, 252 
Apparent consumption, all coke.................- do.... 69, 852, 671 67, 355, 871 77, 695, 872 
Producers’ stocks of coke, Dec. 31................ do.... 1 1, 769, 456 1, 901, 657 2, 679, 708 
Value of coal-chemical materials sold or used.......----- $254, 681, 622 | 3300, 456,613 | 8359, 879, 092 
Value of coke and breeze produced 867, 047, 809 | 1, 005, 218, 886 1, 179, 400, 694 
Total value of all products........................ 1, 121, 729, 431 | 1,305, 675, 499 1, 5303 279, 786 


1 1949. 
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TABLE 2.—Statistical summary of the coke industry in the United States in 1953 


Coke produced— 
At merchant plants: 
LEE 


CARO per ß 


In existence Dec. A y A 8 

Dismantled during year. kk 

In course of conseu tion Dell! aeiaoiy 

Annual coke capacity Dec. 3141414. net tons.. 
Coke used by producers— 

In blast furnaces: 


Neis aos 


Net Long Ee 


NA A IA 
Coke sold— 
To financlally affiliated id 
For blast-furnace use 


For manufacture of water gas: 
SE tns A A 


Not tona. no rate danos ss 
EE 
For blast-furnace use: 


e tons... be 
For Inari le of water gas: 


Not TONS s EN 
A et ÓN 


Nei 8 


Forfootnotes, see end of table. 
846805—06— —16 


Slot-type 


ovens 


10, 610, 546 


$156, 888, 876 


58, 682 
$1,132, 807 


196, 184 
$3,132, 467 


154, 701 
$2, 238, 317 


2, 795, 312 
$66, 733, 089 


161, 559 
$2, 720, 797 


1, 357, 262 
$18, 123, 140 


1, 459, 420 
$22, 257, 637 


Beehive 
ovens 


— ep gr e em em ep o e 


00 N 
Ja 


-—— om 


1, 615, 553 
$22, 717, 161 


—— -—---—----- 


—— e o ep em ër em gr ep o o e 


2,817, 523 


67,706 

$1, 059, 237 
57, 447 
$868, 902 
296, 922 
$4, 534, 089 


8, 542 
$116, 275 


Total 


(2) 


ES ES 
885 25 


8 
š 888 


g: 
SS 


< 
pá 
Se 
[em 
zo 
en 
SE 
a 
82 
tà 


Š 
SS & 


49, 352, 991 


$692, 250, 387 


119, 271. 
$2, 040, 322 


421, 272 
$5, 565, 997 


1, 055, 889 
$10, 146, 933 


305, 324 
$4, 331, 856 


12, 226, 099 
$179, 606, 037 


58, 682 
$1,132, 807 


196, 184 
$3, 132, 467 


154, 701 
$2, 238, 317 


8, 149, 410 


$128, 651, 198 


2, 863, 018 
$67, 793, 226 


219, 006 
$3, 589, 699 


1, 654, 184 
$22, 657, 229 


1, 467, 962 
$22, 373, 912 
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TABLE 2.—Statistical summary of the coke industry in the United States in 1958— 


Continued 
Slot-type Beehive 
ovens ovens Total 
Disposal of breeze: 
Used by producers— 
For steam raising: 
Net töns EEN 2,911,918 |... sss .. . 2,911, 918 
Nuebel $11, 286, 201 |.............. $11, 286, 201 
To make producer or water gas: 
rr ³·¹ A 24, 455 |.............. 24, 455 
AA A roe kare te $186, 412 |.............. $186, 412 
For other purposes: 
rr y deusodls ad 908, 228 13 908, 241 
i Mate SE $3, 759, 260 $198 $3, 759, 458 
old: 
Net TONS EE EE 1, 346, 976 82, 027 1, 429, 003 
TI IA A ĩ LL UE $7, 093, 201 $302, 540 $7, 395, 741 
A verage receipts per ton sold (merchant sales): 
Blast-furnace coklaa )) $16. 37 $14. 68 $15.79 
Foundry cox eemmn n $23. 87 $15.64 | $23. 68 
Water-gas oeuke .... ... cc ccce c cell sel clle $16. 84 $15.13 $16. 39 
Other industrial coke. ......---.- 22-2 eee e $13. 35 $15. 27 $13.70 
Residential heating ox $15. 25 $13. 61 $15. 24 
o NN ͤk k! uu ay ha ek s: E $5. 27 $3. 69 $5.18 
Producers' stocks, Dec. 31: 
Blast-furnace cod net tons 1, 992, 469 9, 044 2, 001, 513 
Foundry ée v M do.... 39, 202 2, 504 41, 706 
Residential heating and other coke............... do.... 634, 815 1,674 636, 489 
Pf] ́ A e Susu. eee do.... 857,651 350 858, 001 
Coal-chemical materials produced: 
Pl TEN TEE UNCERT UN gallons... 828, 728, 761 |.............. 828, 728, 761 
Ammonium sulfate or equivalent pounds..| 2,091,032,132 |.............. 2, 091, 032, 132 
Gas EE M cubic feet. 1,069,140, 5 19 1, 069, 140, 519 
Burned in coking process percent.. 35.00 |.............. 35. 00 
Surplus sold or used.......................... do.... 62.94 |.............. à 02. 94 
Wasted NT k m 8 do 2.06 |. arcem 2. 06 
Crude liebt-oll.-. osc sce cele vcl gallons. . 295, 725, 435 |.............. 295, 725, 435 
Yield of coal-chemical materials per ton of coal: 
/JJͥͤõͤͤ ͥ NI A A EE O >>: ie 7. 90 
Ammonium sulfate or equivalent pounds 29090 .. . . .. . .. 20. 09 
CAST ee ee Be M cubic feet. 10.19 |... 10.19 
r eebe tas gallons. 28.90 2. 90 
Value of coal- chemical materials sold or used: 
ö ˙⁰ 5·˙—dſ ĩ EC $59, 430, 22114 $59, 430, 221 
Ammonia (sulfate and liquor)........................... $39, 384, 858 |.............. $39, 384, 858 
Gas ess ce M $147, 727, 35888 $147, 727, 356 
Crude light oil and derivatives.........-...-..-----....- , 442, 73. $87, 442, 736 
Other coal-chemical materials 44444 $25, 893, 921 |.............. $25, 893, 921 


1 Plants associated with iron blast furnaces (refer to definition in section on Production by Furnace and 
Merchant Plants). 

? Not separately recorded. 

3 Idle and not expected to resume production; removed from list of available ovens. 

* Naphthalene, tar derivatives, and miscellaneous materials. 


the Government synthetic-rubber program in the latter part of the 
year reduced requirements of chemical grades of benzene. To main- 
tain maximum production of benzene and prevent accumulation of 
excessive inventories, a few coke producers sold a small amount of 
surplus benzene as motor fuel. though some benzene was sold in 
this manner, the price on specification grades of benzene was not 
reduced. Two other important coal chemicals in heavy demand 
throughout the year were toluene and xylene. "Toluene was used 
almost exclusively in the manufacture of explosives and for enrich- 
ment of aviation gas. The government required over 70 percent of 
the coke-oven toluene for the manufacture of explosives. Termina- 
tion of hostilities in Korea lessened the need for TNT and aviation 
gasoline, and some improvement in supply was noticed in the latter 
part of the year. 

A coal-chemical material that has received a great deal of attention 
in recent years is refined (2?) pyridine. "This tar base was consistently 
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TABLE 3.—Summary of coke-oven ee in the United States in 1953, by 
tates 


In existence 


Oven coke 


State Dec. 31 1 Coal car- DOE Coke pro- Value of coke at ovens 
L| bonized coal ( per- duced (net 
(net tons) Cont) tons) 
Plants | Ovens Total Per ton 
Alabama. issued iris 7 | 1,408 | 9,001, 423 69.75 | 6,278,239 | $72,501, 622 | $11.55 
California 1 225 | 1,235, 393 60. 66 749, 381 (2) (2) 
Oolorado k 1 266 | 1,406, 095 68. 78 967, 074 (2) (2) 
. NERONE 8 934 | 4,938,018 71.14 | 3,513,142 59, 549, 620 16. 95 
Indien aas. 5 1,890 12, 443, 623 71.41 | 8, 886, 502 | 159, 966, 820 18. 00 
Maryland. ................... 1 622 | 4,513,777 72.42 | 3,268,655 2) (2) 
Massachusetts 1 108 | 1, 206, 980 70. 39 849, 535 2 (2) 
Ill... 4 621 | 4,315, 969 74.61 | 3,220, 133 49, 518, 010 15. 38 
Minnesota 3 241 1, 216, 232 70. 89 862, 151 15, 362, 688 17. 82 
New Jersey .................. 2 341 | 1,656, 559 70.95 | 1,175,416 (2) (2) 
New Tork . . gelen 5 973 | 6,624,717 69.28 | 4, 589, 609 69, 906, 676 15. 23 
0) TEEN 16 | 2,513 | 16, 716, 709 70.09 | 11,717,556 | 163,191, 278 | 13. 93 
Pennsylvania................ 14 | 4,077 | 27,284, 476 68.71 | 18, 747,300 | 257,075, 120 13. 71 
Tennesse 1 44 300, 807 76. 90 231, 330 2) 2) 
TS ica 2 125 1, 043, 410 72. 06 751, 926 2) 2) 
'In eebe 2 308 | 2,208, 959 63.73 | 1,407, 818 2) 2) 
lll EE, A AAA yd EIA x VE 
West Vir gina 5 731 | 5, 819, 008 72.23 | 4, 203, 360 49, 554, 292 11.79 
Connecticut, Kentucky, Mis- 
souri, and Wisconsin 4 562 | 2,990, 772 72.70 | 2,174, 401 37, 990, 772 17. 47 
REEL ell AA AA A A 145, 687, 249 15. 50 
Total 1953.-............ 82 | 15, 989 |104, 922, 927 70.14 | 73, 593, 528 |1, 080, 304, 156 14. 68 
At merchant plants. ......... 24 | 2,093 | 15, 238, 074 71.96 | 10,965,352 | 190,459, 372 17.37 
At furnace plants............ 58 | 13, 296 | 89, 684, 853 69.83 | 62, 628,176 | $859,844, 784 14.21 
Total 1952.............- 82 | 15,608 | 90, 909, 495 70.23 | 63,850, 115 | 925,300, 448 14. 49 
Beehive coke Total 
Yield Value of coke at 
State Ovens | Coal car- | of coke | Coke pro- Svena Coke pro-| Value of 
inex | bonized | DO |a duced (net! coke at 
isten coal uce uced (ne coke 8 
Dec. 31 (net tons) (per (net tons) tons) ovens 
ec. pe Total Per ton 
cent) 
P O A A A A etes 6, 278,239 | $72, 501, 622 
ee ⅛ 8 749, 381 
Ged.... ↄ Z. Su s d EE 967, 074 qa) 
AA AA EA AA ⁰y uaa da 3, 513, 142 59, 549, 629 
E IEN MORAN Pf ĩͤ E 8,886,502 | 159, 966, 820 
Maryland DEE . REGN , 268, 655 (2) 
Massachusetts A O A —o0Bœ uml 849, 535 2) 
Michigan: EIA A A ⁰ A AA A 3, 220, 133 49, 518, 010 
o: E A ⁵ A A KR 862, 151 15, 362, 688 
N6w- Jersey. PE A A t DE 1,175, 416 (2) 
New AMA ERA AE A MA AAA OPA , 589, 609 69, 906, 676 
AI A AAN AA papu A 888 11,717,556 | 163, 191, 278 
Pennsylvania 12, 288 7, 212, 949 64.27 (4, 635, 513 566,927,383 | $14. 44 23, 2 oa ao 503 
NEE, SEGURA E, EE WEE, D, A 751, 926 (3) 
eege See 797 | 145,607 | 57.60 83, 863 (2) (2) 1, 491, 681 (2) 
Virginia 848 | 314,079 | 59.87 | 188,033 | 2,851,499 | 15.16 188, 033 2,851, 499 
West Virginia......... 964 | 440,966 | 62.00 | 273,420 | 3,932, 576 | 14.38 | 4, 476, 780 53, 486, 808 
Kee t Ken- 
, 
and Wisconsin 195 | 112,496 | 55.56 | 62,500 2 (2) | 2,236,901 (2) 
Undistribtited l.. teen E 2,546,390 | 17.40 |........... 186, 224, 411 
Total 1953...... 15, 092 |8, 226,097 | 63.74 |5,243,329 |76, 257, 848 14. 54 |78, 836, 857 |1, 156, 562, 004 
Total 1952...... 17, 551 6, 911,647 | 63.72 4, 403, 994 61, 282, 146 | 13.92 |68, 254, 109 | 986, 582, 594 


! Does not include plants retired permanently during year. 
Included with “‘Undistributed”’ to avoid disclosure of individual company figures. 
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in short supply since the outbreak of the Korean War. A large diversi- 
fication of end uses was impeded by limited productive capacity in 
the heavy-buying period. 1 discontinued uses, completion 
of a new . pyridine- producing plant in 1953, and substitution 
of other materials reduced requirements of 2° pyridine, and by the 
end of the year there was an ample supply. 

The increase in oven-coke production and sales of coal chemicals 
raised the value of all coke-oven products to more than 81.5 billion 
in 1953. This was $234 million higher than 1952 and $418 million 
above the 1947-49 average. 


SCOPE OF REPORT 


The statistics in this chapter, except where otherwise noted, are 
based on data voluntarily supplied to the Bureau of Mines by coke- 
plant operators within the continental limits of the United States. 
The data are confined to the products made in high-temperature slot- 
type and beehive-coke ovens. Coke made by other processes (in 
coal-gas retorts, by low-temperature carbonization of coal, and from 
carbonization of the residue from the refining of crude tar and petro- 
leum) are not included. Statistics on retort and low-temperature 
coke in the United States are given in table 4. Production of petro- 
leum coke totaled 4.3 million tons in 1953, and the United States 
Tariff Commission reported that 38,000 tons of coal-tar-pitch coke 
was produced. 

The term “coke,” as used in this chapter, refers only to the lar 
sizes (usually one-half inch plus) from which the smaller sizes (which 
are known as breeze) have been screened. 

Forty-nine companies were operating 83 oven-coke plants in the 
United States in 1953. Completed reports were received from every 
plant. In the beehive industry, 138 plants owned by 105 companies 
were canvassed. Returns were not received from 30 plants, most of 
which were known to have been idle. In some instances, the operating 
companies went out of the coke business when the heavy demand for 
coke ended. As these plants would not again produce coke except 
under extraordinary conditions, they were removed from the active 
mailing list. It is therefore believed that the data presented on 
beehive coke in this chapter are accurate and complete. 

Although the terms “merchant” and furnace“ plants originated in 
the beehive-coke industry, this classification is applied only to oven- 
coke plants in this chapter. Furnace plants are those under direct 
ownership of or having & financial affiliation with iron and steel 
companies whose main business is production of coke for use in their 
own blast furnaces. All other plants are classified as merchant and 
include those that manufacture metallurgical, industrial, and domestic 
grades of coke for sale on the open market; coke plants associated with 
chemical companies; gas utilities; and those affiliated with local iron 
works where only & minor part, less then 50 percent of their output, is 
used in affiliated blast furnaces. 

The Bureau of Mines does not attempt to collect statistics on the 
costs of manufacturing coke. Values and prices on coke and other 
5 shown in this chapter are compiled exactly as reported to the 

ureau of Mmes by the coke-oven operators. For the coke, gas, and 
coal chemicals sold (commercial sales), the values are the amounts 
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received f. o. b. ovens. However, the greater part of the coke pro- 
duced in the United States is made in ovens owned and operated by 
corporations which not only mine their coal but also operate blast 
furnaces and steel mills that consume the entire output. Under such 
conditions, the value of coal charged and of coke produced is governed 
by established accounting procedures. For example, at some plants 
the cost of coke to the blast-furnace department equals the cost of 
production; at others, a margin of Be is added; or the reported 
e is based on what the coke would cost if purchased on the open 
market. 

Most of the tables in this chapter, in addition to 1953 figures, 
include data for 3 or 4 previous years for comparative purposes. The 
base year has been changed from 1937 to the average of 1947—49 to 
provide a period reflecting the changing pattern of industrial activity 
in the United States since World War IT. 


RETORT AND LOW-TEMPERATURE COKE 


TABLE 4.—Salient statistics on retort and low-temperature coke in the United 
States in 1953 


Quantity Value 
e ß e sss uso net tons 237, 216 $2, 276, 796 
Breeze produced ß . A / 
Sealed y do 424, 141 1, 897, 997 
Average value per ; A 8 4. 47 
Average yield in percent of coal carbonized: Ke 
O. Se FS dd ° VU „„ ge ege o oo» 
Breeze (at plants actually recovering). .................................. 1.08 L. 
Retorts and ovens: 
In existence Dec, I 23 
Annual coal capacity... .. ..... .. . .. .. . .......-.-.............--. net tons 520, 900 
Coke used by producers do.... 42, 327 358, 503 
8 sold to oe nnn A A A do.... 224, 005 2, 211, 293 
ec. 31: 

A uay erer do.... 8, 927 |... - `... .. 
eegene IS do.... 443 |... . . . . . .-- 
nr EE gallons 4, 787, 244. 

EE do.... 4, 329, 152 520, 519 
Blocks, r ³ðMAſſſſ A E do.... 7 
Per ton of coal carbonized——————õõ k do I ere ere 


OVEN AND BEEHIVE COKE AND BREEZE 
MONTHLY AND WEEKLY PRODUCTION 


Statistics on monthly production of coke in tables 5 and 8 were 
based upon reports received from producers. Weekly production of 
beehive coke in table 6 was estimated from reports of carloadings 
received from all coke-carrying railroads. The collection of these 
weekly data was discontinued at the end of 1953. "Totals in these 
tables were adjusted to the totals ascertained by an annual canvass 
of the producers.“ 


1 Data on monthly production for both oven and beehive coke are published in the Monthly Coke Report 
available upon request to the Publications Distribution Section, Bureau of Mines, Washington 25, D. O. 
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TABLE 5.—Coke produced in the United States and average per day, 1947-49 
(average) and 1951-53, by months, in net tons ! 


1947-49 (average) 1951 1952 1953 
Month Da E 
auy y 
Total | average | Total | average 
Oven coke: 
January......... 6,186,700 | 199, 600 | 6,316,600 | 203,800 
February........ 5, 787,900 | 199,600 | 5,703,600 | 203,700 
March........... 6, 221, 300 | 200, 700 | 6, 326,900 | 204,100 
April. 5, 389, 700 | 179,700 | 6,059, 500 | 202, 000 
Ma sied 5, 556, 200 | 179,200 | 6,310,300 | 203, 500 
June 2,368,600 | 78,900 | 6,154,500 | 205, 200 
July... 2,311,300 | 74,600 | 6,369, 400 | 205, 500 
August . 5 5,808,300 | 187, 400 | 6,340,700 | 204, 500 
September 5,804,800 | 193, 500 | 6,061,100 | 202, 000 
October ; 6,137,900 | 198,000 | 6, 210,500 | 200,300 
November....... 5, 003, 500 | 166, 800 5,986, 700 | 199, 600 | 5,915,300 | 197,200 
December....... 5,857,800 | 189, 000 6, 290, 700 | 202, 900 | 5,825, 200 | 187,900 
Total 65, 088, 500 | 178, 300 63, 850, 100 174, 500 73, 593, 600 | 201,600 
Beehive coke: 
anuary......... 623, 500 | 20,100 625,000 | 20,100 483, 400 15, 600 
February 574,900 | 20, 600 574,000 | 19,800 466, 400 16, 700 
March........... 401,900 | 14,900 563,100 | 18,200 557,000 18, 000 
April sez 445,000 | 14,800 414,000 | 13,800 524, 500 17, 500 
May 582,300 | 18,800 , 20 12, 900 551, 000 17,800 
June............. 432, 500 | 14, 400 113,100 , 800 504, 100 16, 800 
July... 304, 500 9, 800 59, 300 1,900 413, 600 13, 300 
August.......... 425,000 | 13,700 , 50 7,100 421, 000 13, 600 
September 413,500 | 13,800 354,900 | 11,800 371,700 12, 400 
October - 428,800 | 13,800 302, 400 9, 800 ; 11,800 
November....... 411,700 | 13,700 345,100 | 11,500 | 307,300 | 10,200 
December. 456,300 | 14,700 432, 400 | 14,000 | 279,700 9, 000 
Total 5, 559, 900 | 15,300 4, 404, 000 | 12,000 | 5, 243, 300 14, 400 
— —— Di  ,jj— ;j == | ——ę—— 
Total: 
January......... 6, 408, 800 | 209, 600 | 6,825,900 | 220, 200 | 6,811, 700 | 219, 700 | 6,800,000 | 219, 400 
February........ 5, 968, 300 | 213, 200 | 6,022, 600 | 215,100 | 6,361,900 | 219, 400 | 6,170,000 | 220, 400 
March 237,700 | 201, 200 | 6,687,400 | 215,700 6, 784, 400 | 218, 9006, 883, 900 222, 100 
April 5, 676, 600 | 189, 200 | 6, 486,100 | 216,200 | 5,803, 700 | 193, 500 | 6, 584,000 | 219, 500 
MA ˙· A 289,700 | 202,900 | 6,747,900 | 217,700 | 5, 956, 400 | 192,100 | 6,861,300 | 221, 300 
June............. , 200 | 194, 700 | 6,586, 900 | 219, 600 | 2, 481, 700 | 82,700 | 6,658,600 | 222,000 
July ces 8 , 660, 400 | 182, 600 | 6,652,100 | 214,600 | 2,370,600 | 76,500 | 6,783,000 | 218, 800 
August.......... 5, 989, 400 | 193, 200 | 6, 783, 700 | 218,800 | 6,028, 800 | 194, 500 | 6, 761, 700 218, 100 
September 8, 193,600 | 6, 494, 900 | 216, 500 | 6,159, 700 | 205, 300 | 6, 432, 800 214, 400 
October 4, 047, 800 | 159,600 | 6,765, 500 | 218, 200 ; ; 207,800 | 6,574,100 212,100 
November 5, 415, 200 | 180, 500 6, 522, 300 | 217, 400 | 6,331,800 | 211,100 | 6,222,600 | 207, 400 
December 6, 314,100 | 203,700 6, 755, 400 | 217,900 | 6,723,100 | 216,900 | 6,104,900 | 196, 900 
Grand total. . . 70, 648, 400 | 193, 600 79, 330,700 | 217, 300 68, 254, 100 | 186, 500 78, 836, 900 | 216,000 


! Daily average calculated by dividing monthly production by number of days in month. 


TABLE 6.—Beehive coke produced in the United States in 1953, by weeks 
[Estimated from railroad shipments] 


Week ended— Net tons Week ended— Net tons Week ended— Net tons 
JAN oa 1 38,900 || May 99 141, 900 || Sept. 12............... 79, 800 
Jan, 10 107, 700 || May 16................ 119, 400 || Sept. 19 88, 300 
n! 110, 700 || May 23................ ,000 || Sept. 26............... 87, 000 
Jan. 24444. 116, 900 || May 30................ 130, 600 || Oct. 3 88, 900 
e 09, 200 || June 6 , 800 || Oct. 1022 84, 300 
POD. AA See 114, 500 || June 13............... 125, 600 || Oct. 17..............-- 80, 000 
C 115,800 || June 200 111, 500 || Oct. 244. 83, 500 
Feb. I é 7, 400 || June 277. 122, 500 || Oct. 31 82, 700 
Feb. 28 118, 600 || July 4. 53, 800 || Nov. 777. 83, 800 
Mar e EE 121, 500 || July 11 91, 100 || Nov. 14..............- 74, 700 
Mar. 14..............- 128, 000 || July 18................ 93, 900 || Nov. 21............... 78, 600 
Mar. 21..............- 114, 700 || July 25................ 98, 100 || Nov. 28 66, 700 
Mar. 28............... 142, 800 || Aug. 11. 95, 400 || Dec. 5 74, 100 
Apr! v 112, 800 || Aug. 8 300 || Dec. 12..............- 62, 200 
Apr! 122, 300 || Aug. 155. 105, 300 || Dec. 19............... 64, 400 
ADpr.18....... 2 éiere 122, 700 || Aug. 222. 96, 300 eO. 20. e muu us 53, 600 
Apr. AAA 120, 500 || Aug. 2999 94, 300 || Jan. 2, 19544. 3 28, 900 

BY Y EEN 115, 500 || Sept. 55 93, 500 
Total. 5, 243, 300 
13 days only. 8 days only. 
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PRODUCTION BY FURNACE AND MERCHANT PLANTS 


Production of oven coke at furnace plants in 1953 increased 20 
percent over 1952, whereas output from the merchant group dropped 
6 percent. The output of coke, excluding breeze, from the furnace 
plants was nearly six times larger than the merchant total and nearly 
equaled the average production from all oven-coke plants in the base 
period 1947-49. The large gain in coke production by the furnace 

oup since World War II was due to the tremendous increase in 

last-furnace coke requirements. While requirements of coke for 
blast furnaces skyrocketed, requirements of coke for other industrial 
applications and for residential heating declined. Production of coke 
at merchant plants reached a peak of over 15 million tons in 1942. 
Natural gas and fuel oil have made heavy inroads on coke markets, 
particularly for gas manufacture and residential heating. The decline 
in these markets resulted in a steady decrease in production as well 
as number of merchant plants. Since 1949, six merchant plants (gas 
utilities) have discontinued coke production. Five of the six plants 
have been dismantled, and one was acquired by a steel company 
which changed the classification of this plant. The number of mer- 
chant plants on December 31, 1953, was reduced to 24 as the coke 
plant at Providence, R. I., owned and operated by the Providence 
Gas Co. was retired permanently in December. 

Production of coke declined at both furnace and merchant plants 
in the latter months of 1953. Production at furnace plants averaged 
172,100 tons per day in the first half of the year, increased to 174,600 
in the third quarter, and then tapered to 167,600 in the last quarter. 
In December, the average daily production was 7 percent below the 
January rate. For the merchant group, average daily production 
dropped even more in the latter part of the year and in December 
was 13 percent below January. The October daily average was the 
lowest for the merchant plants, excluding strike periods, since 1928. 


TABLE 7.—Number and production of oven-coke plants in the United States, 1929, 
1939, 1947-49 (average), and 1951-53, by type of plant 


Percent of production 


Number of active Coke produced (net 
plants ! tons) 


Furnace | Merchant Furnace | Merchant Furnace | Merchant 
plants plants plants plants plants plants 


———vT h —— | —sh.— | — c | = | ———— 


41, 224, 387 | 12, 187, 439 77.2 
31,811,807 | 11, 070, 506 74.2 
51, 974, 089 | 13, 14, 373 79.9 
13, 190, 550 81.7 
11, 721, 209 81.6 
10, 965, 352 85.1 


5 5 S D N 
© $» US = QO QO 


! Includes plants operating any part of year. 
2 On Dec. De 1949. PE d 
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TABLE 8.—Monthly and average daily production of oven coke in the United 
States, 1947-49 (average) and 1952-53, by type of plant, in net tons 


1947-49 (average) 1952 1953 
Month 
Furnace | Merchant | Furnace | Merchant | Furnace | Merchant 
plants plants plants plants 
Monthly production: 

anuary EN 4,700,600 | 1,174,700 | 5,103,100 083, 600 334, 300 982, 
February 4,323,300 | 1,070,100 | 4,777,100 010, 800 814, 500 889, 100 

TEEN 4, 618,000 | 1,157,800 | 5,148, 400 072, 900 343, 000 983, 
Al! 4, 188, 1, 043, 000 4, 356, 800 032, 900 105, 500 954, 000 
AY A esas andes 4, 578,100 | 1,129,300 | 4, 523, 700 032, 500 900 978, 400 
TEE 4, 329, 1, 080, 700 | 1,475, 700 892, 900 700 941, 800 
July... .. .. concede 4, 273, 1, 082, 100 | 1,486,600 824, 700 200 950, 200 
August 4, 466, 700 | 1,097,700 | 4, 911, 700 896, 600 000 920, 700 
September 4,321,900 | 1,072,800 | 4,871, 100 933, 700 300 830, 800 
A ben 3, 471, 600 1, 047, 400 | 5, 154, 000 983, 900 400 843, 100 
November „977, 1,026,000 | 5,020, 800 965, 900 800 | 833, 500 
December „000 | 1,132,800 | 5, 299, 900 990, 800 600 857, 600 
Doi! 51, 974, 100 | 13, 114, 400 | 52, 128, 900 200 | 62, 200 | 10, 965, 400 

Average daily production: 

January.................- 151, 600 37, 900 164, 600 35, 000 31, 700 
February................. 154, 400 38, 200 164, 34, 900 , 800 
Marek 149, 000 37, 300 166, 100 34, 600 1, 700 
AFI C 139, 600 34, 800 145, 200 34, 500 31, 800 
N ee eier 147, 700 36, 400 145, 900 33, 300 31, 500 
A 144, 300 36, 000 , 200 29, 700 31, 400 
Tir 5022228032 137, 900 34, 900 48, 000 26, 600 30, 700 
August 144, 100 35, 400 158, 500 28, 900 29, 700 
September................ 144, 100 35, 700 162, 400 31, 100 27, 700 
October..................- 112, 000 83, 800 166, 300 31, 700 27, 200 
November................ 132, 600 34, 200 167, 400 32, 200 27, 800 
December 152, 400 36, 600 71, 000 31, 900 27, 700 
Average for year | 142, 400 35, 900 | 142,500 000 30, 000 


PRODUCTION BY STATE AND DISTRICT 


The pattern of coke production in 1953 has varied only slightly 
from the years following World War II. As comparison of 1953 
production with 1952 would be meaningless, because of the steel 
strike that affected coke output in 1952, a better measure of trends 
in production is obtained by using 1947-49 as a base period. In 
States where beehive and slot-type ovens were active in 1953, produc- 
tion of coke increased in 14 and decreased in 9 compared with 1947-49. 
The States that showed the largest percentage gain were California, 
Texas, Maryland, Utah, and West Virginia; however, the largest 
increases in tonnages were in Pennsylvania, Ohio, Maryland, and 
West Virginia. Substantial losses occurred in New York, New Jersey, 
and Massachusetts. Losses in Massachusetts and New York were 
caused by the closing of a number of coke-oven batteries because 
of the substitution of natural gas for coke-oven gas in those States. 
The drop in production in New Jersey in 1953 was due to a 10-week 
work stoppage at the largest plant in that State. 

Pennsylvania led all States in coke production by a wide margin, 
contributing 25 percent of the oven coke and 88 percent of the beehive. 
As in previous years, Ohio ranked second, followed by Indiana, 
Alabama, and New York. The only other State that produced over 
4 million tons was West Virginia, which exceeded that mark for the 
first time in 1953. Other large producing States were Illinois, Mary- 
land, and Michigan, which combined produced about one eighth of 
the national output. 
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TABLE 9.—Coke produced in the United States, 1947-49 (average) and 1950-53, 
by States, in net tons 


1947-49 
State (average) 1950 1951 1952 1953 
Oven coke 
DU EE 5, 682, 198 | 5,833,142 | 6,291, 280 | 5, 712, 102 6, 278, 239 
nee, . 325, 182 512, 790 568, 216 0, 080 749, 381 
Colorado 851, 906 804, 979 905, 332 816, 140 967, 074 
EE 3, 558, 7 3, 500, 502 | 3,685,662 | 3,390, 773 3, 513, 142 
EE 8,301,067 | 8,255,622 | 8,843, 452 | 7, 611, 090 886, 
Maryland.............................- 2,054,315 | 2,367,233 | 2,855,209 | 2,490,850 3, 268, 
Massachusetts 1. 048, 037 855, 217 | 1,108,826 | 1,055, 529 849, 535 
A AN 2,717,650 | 2,730,847 | 2,920,082 | 2 862, 873 3, 220, 133 
Minnesota... 841, 976 833, 861 971, 913 868, 523 862, 151 
New Jersey.......---.--.-------------- 1, 396, 082 | 1,481,030 | 1,538, 953 | 1, 472, 245 1, 175, 416 
New VLOr 0 0aeeaMMMtMnMMMMaM 5,507, 449 | 5,412,318 | 5,610,975 | 4,342, 583 4, 589, 609 
;kõö;õĩö; E E. 9, 847, 621 | 10,313, 767 | 11, 151, 201 | 9,638, 904 | 11,717, 556 
Pennsylvania.......................... 5, 904, 16, 332, 998 | 17, 250, 217 | 15, 100, 698 | 18,747,300 
Tennessee e 235, 577 243, 950 250, 658 254, 319 231, 
ENEE 468, 083 686, 407 755, 418 652, 179 751, 926 
f A A Gra aaa 978,701 | 1,140,737 | 1,226,536 | 1,125, 729 1, 407, 818 
West Virglnlia___........... .. .......... 3,101, 109 | 3,388,626 | 3,829,879 | 3,798,215 4, 203, 360 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin 2, 208, 277 | 2,106,592 | 2,133,363 | 2,047, 274 2, 174, 401 
Total A 22 ss 22 sZ 65, 088, 462 | 66, 890, 618 | 71, 987, 172 | 63, 850, 115 | 73, 503, 528 
Beehive coke: 
eee, ------------0---0--000MnM 7,163 |-...-------- 716 8000 
Kentucky/ ...............--. 81, 871 49, 233 123, 753 81, 407 6 
Pennsylvanlaa . 4, 848, 550 | 5,193,191 | 6,396,480 | 3, 750, 4, 635, 513 
ga AAA A EE 1,038 AA 88 
A A exR URP 129, 680 84, 808 101, 672 85, 111 83, 863 
Virginia A 190, 200 197, 879 287, 116 202, 328 188, 033 
West Virginia 302, 476 432, 155 283, 942 273, 420 
Total AAA deus 5, 559, 940 | 5,827,420 | 7,343,530 | 4, 403, 994 5, 243, 329 
Grand total......................... 70, 648, 402 | 72, 718, 038 | 79, 330, 702 | 68, 254, 109 | 78, 836, 857 


TABLE 10.—Oven coke produced in the United States in 1953, by steel-producing 
districts ! 


Value of coke at 
ovens 


Coal 


District carbonized roduced 

(net tons) net tons) 

Eastern 17, 262, 579 

Pittsburgh- Youngstown 23, 121, 697 
Cleveland-Detroit............ 
e 
Southern 

o ; 73, 593, 528 |1, 080, 304, 156 


1 As defined by American Iron and Steel Institute. 
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TABLE 11.—Coke produced in Pennsylvania in 1953, by districts 


In existence Yield of Value of coke at 
Dec. 31 Coal car- 1 0 from Coke pro- ovens 
District bonized coal (per- duced (net 
(net tons) nb. tons) 
Plants | Ovens Total Per ton 
Oven coke: 

Eastern II.. 6 | 1,050 | 6, 173, 172 72.04 | 4,447,164 | $74,723,935 | $16.80 
Western 22222. 8 3,027 21, 111, 304 67.74 | 14, 300, 136 182,351,185 12.76 
Total WEE LA 4,077 | 27,284, 476 68.71 | 18,747, 300 257,075, 120 13.71 

Beehive coke: R 
Fayette County 47 | 8,180 | 5,032,212 64.97 | 3, 269, 302 46, 402, 116 14.19 
Westmoreland County... 31 2, 880 1, 485, 781 63. 12 937, 865 14, 206, 270 15.15 
Other counties 2. 7 1, 228 694, 956 61. 64 428, 346 6, 318, 997 14.75 
Total..-.....---------- 85 | 12,288 | 7,212,949 64.27 | 4,635, 513 66, 927, 383 14. 44 
o > F Eege Eege ͤ— 
Grand total............ 99 | 16,365 | 34, 497, 425 67.78 | 23,382,813 | 324,002, 503 13. 86 


1 Includes plants at Bethlehem, Chester, Morrisville, Philadelphia, Steelton, and Swedeland. 
5 eg plants at Aliquippa, Clairton, Erie, Johnstown, Midland, Monessen, Neville Island, and 
tsburgh. 
3 Beaver, Greene, and Indiana. 


TABLE 12.— Analysis of oven coke in the United States, 1943-45 and 1951-53, in 


percent 
Vola- | Fixed Vola- | Fixed 
tile car- | Ash Cer tile | car- | Ash Co 
matter bon matter} bon 

Blast furnace: Foundry 
AAA 1.1 | 89.2 | 9.7 | 0.8 T 0. 9 91.0] 8.1 0. 6 
044 1... ccs cecuses 1.0 | 88.8 | 10.2 .8 ¡E A 1.0 | 9.7 | 8.3 .6 
. 000MM 1.088. 5 10. 5 .8 194555... .9 |} 90.5 8.6 .6 
E RA .9| 89.2 | 9.9 .9 III .9| 9.4 | 8.7 .6 
e AAA .9| 89.2| 9.9 .9 700 .9| 90.4 8.7 . 6 

1953: 1953: 
January .9| 89.1 | 10.0 .9 January....... .9| 90.5| 8.6 .6 
February...... .9| 892 | 9.9 .9 February..... .9| 90.5| 8.6 .6 
March.......... .9| 89.2] 9.9 .9 March......... .9| 90.4| 8.7 .6 
April 9 89.3] 9.8 .9 April.......... .9| 90.5] 8.6 vi 
Mae .9| 89.4] 9.7 .9 Mae .9| 90.5] 8.6 . 6 
June 9 89.4 9.7 .9 June .9| 90.4] 8.7 .6 
July... .9| 89.3 9.8 .9 July... .. . . .. .9| 90.4] 8.7 .6 
August......... 1.0 |} 89.4 | 9.6 .9 August. 1.0 | 9.3 | 8.7 .6 
September..... .9| 89.4 | 9.7 .9 September .9| 90. 5 8.6 . 6 
October .9 89.5 9.6 .9 October....... .9 90.0 9.1 .7 
November..... .9| 89.5] 9.6 .9 November.... .9| 90.6] 8.5 .6 
December...... .9 89. 5 9. 6 . 9 December . H 90. 6 8. 5 . 6 
The year .9| 89.4 | 9.7 .9 The year.... .9| 9.4 | 8.7 .6 


1 Includes all grades of coke other than foundry and presumed to be mostly blast furnace. 
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NUMBER AND TYPE OF OVENS 


Slot-Type Coke Ovens.—In 1953 the oven-coke industry experi- 
enced one of the best years on record in new oven construction, as 
1,027 new ovens were completed and placed in operation. Ovens 
permanently retired or dismantled for rebuilding totaled 646, result- 
ing in a net gain of 381 ovens for the year. At the end of 1953, 
15,989 slot-type ovens were in existence, excluding ovens under 
construction, of which 31 percent were Koppers, 44 percent Koppers- 
Becker, 14 percent Wilputte, 10 percent Semet-Solvay, and 1 percent 
other types. 

New ovens were built at a rapid pace during the past several years, 
but the net gain has not been large. Since December 31, 1949, 
3,244 new coke ovens have been completed and placed in operation, 
yet the net gain at the end of 1953 was only 885. This indicated that 
In the 4-year period, 1950-53, for every 4 ovens built 3 ovens were 
replacements, and only 1 was additional capacity. It appeared that 
this high replacement rate would be necessary for a number of years, 
as 41 percent of the ovens in existence at the end of 1953 were over 
25 years old. It is not intended to infer that 25 years is the maximum 
life expectancy of & coke oven, but past experience has shown that, 
generally, ovens over 25 years old become, increasingly difficult to 
maintain. The estimated life of a coke oven depends largely on the 
operating conditions at each plant and upon the decision of the owners 
as to when maintenance and repair expenditures become excessive. 


TABLE 14.—Slot-type coke ovens completed and abandoned in the United States 
in 1953 and number in existence at end of year, by States 


Ovens 


Under construction 
Dec. 31 


State 


ence - 
Dec. 31 Annual Annual Annual 
f Num- coke Num- coke coke 
ber capacity ber capacity capacity 
(net tons) (net tons) (net tons) 
Alabama. 7 | 1,408 | 6,669, 800 25 64, 000 473, 500 
California 1 225 | 1, 006, 000 90 466, 500 . |... re EET RES 
Colorado 1 2801000, 000000 |... ... . .. A O l... nme . .... 
Connecticut............. 1 70 IA OA A EE, E ema susu 
%% E EE 8 934 | 4,025, 600 27 150,000 | | 344 
Indiana 5 1,89 | 9, 363, 600 764, 500 
Kentucky............... 1 196 | 1,038,100 76 515,000 0 
Maryland —ö— .. 1 622 3, 354, 000 126 562, 412, 000 
Massachusetts 1 108 657,000 õꝗ ũ AA % ¶ ĩ se 
ichiga nnn 4 621 | 3, 241, 800 4 ꝗ e 480, 000 
Minnesota. .............. 3 241 968, 000 29 ohhh A 
Missouri 1 96 ohhh A/ A 2. us. 
New Jersey 2 341 | 1,500,000 ù%% »’ciit VE, EE 
New VOr Kk. 5 93 | 5,459,400 , ] x EN 
Te ere eee es rene ae 16 | 2,513 | 12, 365, 900 178 939, 200 895, 200 
Pennsylvania. -.......... 14 | 4,077 | 20,011, 400 429 | 2,291,200 884, 000 
Rhode Islind.. , uu U. PA A E EE, ^ 065.1... |... eue 
Tennesse 1 44 hh EE, E, VE 
CCC 2 125 688, 00 0 A . |... 48, 000 
LA 2 Sr PE A GEN 
West Virginla 5 731 151,600 47 223, 100 256, 000 
DSi EES 1 200 e , O VE 
Tota11953......... 82 | 15,989 | 78, 258,000 | 1,027 | 5,341,500 4, 213, 200 
At merchant plants...... 24 | 2,693 | 12,090, 900 101 579, 000 195, 100 
At furnace plants........ 58 | 13,296 | 66,167,100 926 | 4,762,500 4, 018, 100 
Total 1952......... 82 | 15,608 | 76, 428, 000 947 | 5,317, 400 5, 983, 600 


Includes ovens dismantled for rebuilding. 
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TABLE 15.—4Age of slot-type coke ovens in the United States on Dec. 31, 1953 1 


Merchant plants Furnace plants Total 
Age 
capacity |. of 
(net tons) | total 
Under 5 years .2 | 17,523, 900 22.4 
From 5 to 10 years....... 954, 600 . 10, 016, 600 12.8 
From 10 to 15 years A 14, 589, 200 18.6 
From 15 to 20 years 6, 824, 500 8.7 
From 20 to 25 years 83 277 A 1, 572, 200 2.0 
25 years and over ‘ 27, 731, 600 35. 5 
Total. 2, 693 12, 090, 900 | 13, 296 | 66,167,100 | 15,989 | 100.0 | 78, 258, 000 100.0 


1 Ago dates from first entry into operation or from last date of rebuilding. 


There were 779 ovens under construction at the close of the year. 
Of this total, 411 were being built on old foundations and, although 
considered new, were actually replacements of old ovens; only 368 
represented additional ovens. 

Beehive Ovens.—In all, 15,092 beehive ovens were reported in 
existence at 101 plants on December 31, 1953, & decrease of 2,459 
ovens and 38 plants from 1952. "This change was not significant, 
however, as operators may report certain ovens in existence one year 
and not the next, according to industrial activity and general business 
conditions. Unlike slot-type ovens, which cannot be operated inter- 
mittently without damage to brickwork, beehive ovens can easily be 
started or taken out of production with a minimum of damage to 
brickwork. Therefore, the number of beehives in existence fluctuated 
widely in recent years according to activity in the iron and steel 
industry. The greatest number of ovens in operation in 1953 was in 
May, when 10,901 were active. This was 3,326 ovens less than the 
14,227 active in December 1950, the peak since September 1943. The 
decline in demand for beehive coke in the latter months of 1953 
caused a drop in production, and the number of active ovens declined 
steadily. Tables 16 and 17 show the capacity and number of ovens 
active in 1953. 


TABLE 16.—Beehive coke ovens reconstructed and abandoned in the United 
States in 1953 and number in existence at end of year, by States 


Ovens 


In operating Not in operat- 
EE EE eR ing on tion Aban- | In 
° ec. ec. course 
State exist- Rebuilt| doned | of re- 
r re- con- 
Dec. 31 
: Annual uring struc- 
Num- coke Num- coke Num- coke Gar tion 
ber | capacity | ber | capacity capacity y Dec. 31 
(net tons) (net tons) (net tons) 
Colorado. ....]........]......- : NEGRO A PA | Sesto 
Kentucky..... 1 195 120, 000 195 120.000 AA , . EE Peu 
Pennsylvania. 85 |12, 288 | 8, 720, 300 |11, 238 | 7,950, 700 | 1,050 | 769, 600 105 | 2,406 22 
Tennessee JJ ⁵ͤ¼-᷑ 8 EE EN 8 90 j... 
Utah.......... 2 797 | 285,000 | 297 | 100,000 | 500 | 185,000 |........|........]--.--... 
Virginia 5 848 | 424,200 | 705 353,600 | 143 70, 600 lem 
West Virginia. 8 904 | 523,200 | 662 | 362,500 | 302 | 160,700 |........| 48 |........ 
Total 1953... 101 |15, 092 10, 072, 700 13, 097 1, 995 |1, 185, 900 22 
Total 1052... 139 17, 551 |12, 004, 800 14, 797 10, 304, 400 | 2, 754 |1, 700, 400 480 | 13, 235 56 


Idle and not expected to resume production; removed, from list of available ovens. 
P. 
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TABLE 17.—Average number of beehive-coke ovens active in the United States in 
1953, by months 


Month Number Month Number Month Number 
Januar 9,769 || May..............-..- 10, 901 || September 7, 961 
February............. 10, 429 || June 10, 767 || October............... 7, 627 
Maren 10, 693 || July.................. 9,382 || November............ 7, 215 
April._....... .... ` 10,661 || August 8,777 December 6, 708 


CAPACITY OF OVEN-COKE PLANTS 


The potential maximum annual coke capacity of the oven-coke 
industry totaled 78.3 million net tons on December 31, 1953, a new 
record. "This was 1.8 million tons (2 percent) above the 1952 capacity 
and was due mainly to the completion of additional capacity at a 
number of iron and steel works. "The capacity of coke ovens is geared 
closely to pig-iron capacity, as about 0.907 ton of coke is required for 
each ton of pig iron produced. In recent years, the iron and steel 
industry 1 integrating its steel-, iron-, and coke-making 
facilities more closely to make each blast-furnace operation more self- 
sufficient. This became necessary because many of the merchant 
plants, formerly relied upon as a source of coke, have discontinued 
operations. In addition, the depletion of local reserves and the lower 
quality of the coal available for coking in beehive ovens have forced 
many beehive plants to curtail production or cease operation. There- 
fore, to make up the deficit in coke capacity at merchant oven- and 
beehive-coke plants, the furnace plants were forced to increase their 
coking capacity. Since 1949, the furnace plants increased their 
capacity 6.7 million tons (11 percent), whereas the capacity of mer- 
chant plants decreased 2.1 million tons (15 percent). | 

' The rate of coke production shown in table 19 is calculated monthly 
from production reports submitted by the coke-producing companies 
to the Bureau of Mines. Allowances are made each month for new 
capacity added or taken out of production. In this way the percent- 
age of capacity utilized each month is fairly accurate, and the cumula- 
tive average 1s more indicative of the rate of coke production than 
would be the case if based on capacities at the beginning and at the 
end of the year. 

In 1953 the rate of production was relatively high, except for a 
tapering off in November and December. 


TABLE 18.— Potential maximum annual coke capacity of all oven-coke plants in 
existence in the United States, 1949-53 


Merchant plants Furnace plants Total 
In exist- g 3 = In exist- E 3 E: In exist- H 8 3 
ence E Cé e ence ge s ence o - 
Dec. 31 | $ =| Dec. 31 = SL <= | Dec. 31 8 8 > 
Year Sod | da aoe | ER Sod | E 
Fes | 28 BS 28 BÁS | 28 
222 8 238 |. 123 
$38 | gë 238 | 2S 338 |g5 
8| 3 ERIS E B | 88 58 |E| 8 | Soe 3 
S E Ssa [a |S] E $83 |S |a| £ | 8853 |£ 
A | © e Q &|o — O o Du Q 
4949 30, 3, 05714, 209, 200 — - 55/12, 047 59, 500, 900 —— 85/15, 104/73, 710, 100 ...-- 
19850 8 3, 036 13, 959, 300 — 1. 8 55/11, 046158, 528, 900 — 1. 6 84/14, 982/72, 488, 200 — 1.7 
1951-2222 8 27 2, 958 13, 535, 500 —4. 7 56/12, 361 60, 692, 900 +2.0) 83/15, 319/74, 228, 400 +0. 7 
1952: AA 25| 2, 781/12, 779, 700 —10. 1| 57/12, 827,63, 648, 3001 +7.0 5, 608/76, 428, 000 +3. 7 
pu AAA 24| 2, 693/12, 090, 900| —14. 9| 58,13, 296/66, 167, 100 11.2 82/15, 989/78, 258, 000 2 
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TABLE 19.—Relationship of production to potential maximum capacity ! at oven- 
coke plants in the United States, 1949-53, by months, in percent 


Month 1949 | 1950 | 1951 953 1951 | 1952 | 1952 
Janusry.......... 95.2 | 85.6 | 97.8 96.8 August 90.2 | 93.5 
February......... 95.0 | 70.0 | 95.5 90.4 92.9 | 92.5 
March............ 93.3 | 79.3 | 96.2 95.8 || October.......... 94.3 | 91.8 
April.. 93.3 | 92.9 | 96.7 93.9 November 95.0 | 89.6 
Ma 90.8 | 92.7 | 97.6 93.8 || December........ 95.7 | 85.0 
June.............. 84.9 | 92.4 | 97.9 94.3 ——|——— — — — 
July...-.--------- 77.0 | 93.7 | 97.3 93.9 || Fear 84.0 | 93.1 


1 Capacity of all ovens in existence, whether active or idle, based upon maximum daily capacity times 
days in month. 


QUANTITY AND COST OF COAL CARBONIZED 


Coke ovens (slot-type and beehive) carbonized 112.9 million tons 
of bituminous coal in 1953, which was approximately one fourth of 
the bituminous coal produced. The quantity of coal charged into coke 
ovens slightly exceeded the tonnage consumed by electric-power 
utilities, and coke ovens remained the largest consumer of bituminous 
coal. Slot-type coke ovens operated at a more uniform rate in 1953 
than beehive ovens and carbonized 93 percent of the total quantity 
of bituminous coal charged. The reduction in blast-furnace operating 
rates in the latter part of 1953 caused a slight drop in consumption of 
coal in slot-type ovens in the last quarter; beehive ovens were affected 
to a greater extent by the reduction in blast-furnace coke demand, and 
consumption of coal in the last quarter was only 63 percent of the 
quantity used in the first quarter. In addition to the 112.9 million 
tons of bituminous coal carbonized, 274,600 tons of anthracite fines 
were used by 18 plants for blending purposes. The practice of using a 
small percentage of anthracite in the coal admixture was started during 
World War II as a substitute for low-volatile coal for the manufacture 
of foundry coke. The quantity used in 1953 was 33 percent higher 
than in 1952. 

There have been only minor changes since before World War I in 
the geographic location of coking-coal consuming centers. At the 
turn of the century, beehive ovens were used almost exclusively for 
carbonization, and the States producing coking coal were the largest 
users. In 1900 about 97 percent of all coal carbonized was charged 
into ovens within the coal-producing field. The development of 
slot-type ovens, together with the tremendous growth of heavy 
industry, the principal consumer of coke at the beginning of World 
War I, caused a shift in coking-coal consuming centers away from the 
coal-producing fields. At the beginning of World War I, the coking- 
coal-producing States used 79 percent of the coal within their borders. 
There was little change between the two world wars; but there was 
some decentralization of coke capacity during the last world war, 
and several additional coke-producing States were added as new ovens 
were constructed. In 1953, of the 104.6 million tons of bituminous 
coal charged into slot-type coke ovens, States that do not produce 
any coking coal used 50 percent of the total. The largest consumer, 
however, was Pennsylvania, which was also one of the leading pro- 
ducing States. This State carbonized 26 percent of all coal charged 
into slot-type ovens and 88 percent of the bituminous coal carbonized 
in beehive ovens. Ohio was second in the use of coking coal and 
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carbonized 16 percent of all coal carbonized in slot-type ovens. 
Indiana, Alabama, and New York followed Ohio and together used . 
about the same quantity as Pennsylvania. Other large users were 
West Virginia, Illinois, Maryland, and Michigan. 

The delivered cost of coal to oven-coke plants is important because 
this represents about 80 percent of the total manufacturing costs. 
Many of the oven-coke plants are great distances from the coalfields, 
and transportation charges are high. It is estimated that the average 
length of haul on all coal in the oven-coke industry is between 360 
and 375 miles. In 1953, the average value per net ton of coal delivered 
at oven-coke plants was $9.24, a slight gain over 1952 and 19 percent 
above the average for the base period 1947-49. The average cost 
declined in 5 States in 1953 and increased in 17. States in which the 
average value dropped were Indiana, Alabama, Colorado, Texas, and 
Rhode Island. Of the States where the average value increased, the 
largest gains were in California and Tennessee, with a rise of 11 
percent each over 1952, Missouri with 5 percent, and Connecticut, 
Kentucky, Maryland, New York, and Ohio with 3 percent each. 

The average value of coal at beehive plants increased $0.10 per 
ton over 1952 and reached $6.36 per ton, a new peak. In the past 
decade the average value of coal for beehive coking has more than 
doubled and in 1953 was more than three times higher than the pre- 
World War II value. Other than increased mining costs, another 
factor that raised the average value of coal at beehive plants was that 
a large part of the coal used since the beginning of World War II in 
western Pennsylvania was trucked, which increased the cost for 
beehive-plant operators. Most of the coal beds adjacent to the ovens 
in this area have been exhausted, and coal was brought from distances 
as far as 50 miles. As the preponderance of beehive coke is made in 
western Pennsylvania, the average value of coal in this area influenced 
the average for the entire beehive industry. West Virginia, where 
the ovens are near the sources of the coking coal, had the lowest coal 
costs, and the average value was $5.27, or $1.19 per ton less than in 
Pennsylvania. i 


TABLE 20.—Bituminous coal carbonized in coke ovens in the United States, 
1947-49 (average) and 1952-53, by months, in net tons 


1947-49 (average) 1952 1953 
Month 


Slot type | Beehive| Total Slot type | Beehive; Total | Slot type | Beehive| Total 


an 8, 320, 100 987, 400 9, 307, 500 8, 796, 100] 979, 500 9, 775, 600) 8, 960, 200 759, 700 9,719,900 
Feb 7, 647, 600 906, 500 8,554, 100| 8, 207, 200 904, 400 9, 111, 600 8, 101, 800 733, 8, 835, 100 
Mar 8, 195, 000 726, 000 8. 921, 000 8, 845, 300 878, 800} 9,724, 100 8, 993, 600 867, 100 9, 860, 700 
Apr. eten 7, 448, 200 700, 900 8,149, 100 7, 660, 900 647, 609| 8, 308, 500 8, 620, 000 820, 000 9, 440, 000 
May 8, 096, 100 9, 001, 900) 7, 895, 200 627, 300] 8, 522, 500 9,030, 700 866, 9, 896, 700 
June 7, 697, 200 673, 900 8,371, 100| 3, 343, 400 182, 400 3, 525, 800 8, 762, 900 790, 700 9, 553, 600 
July 631, 400 482, 8, 113, 600 3,301 700 99, 100 3, 400, 800 9, 074. 000 649, 400 9, 723, 400 
Aug.....- 1, 400 , 8, 566, 900| 8, 295, 300 343, 600| 8, 638, 900 8,985, 200 661,000} 9, 646, 200 
Sept 7, 617, 700 645, 000 8, 262, 700| 8, 265, 400 1, 8, 826, 900 8, 591, 200} 587, 300 9,178, 500 
Oct--- 6, 397, 800 669, 100 7, 066, 900 8, 676, 900 471, 500| 9, 148, 400 8,802, 200 567, 300, 9,369,500 ° 

9 7, 118, 300 641, 900 7, 760, 200 8, 481, 100 539, 600| 9,020, 700 8, 387, 000 478, 400 8, 865, 400 
Dee 8, 326, 100 712, 700] 9, 038, 800 8,934, 100 676, 300 9, 610. 400 8, 339, 500 900} 8, 785, 400 


Total. . 92, 396, 900 8, 716, 900 101, 113, 800,90, 702, 600 6, 911, 600 97, 614, 200 104, 8, 226, 100 112, 874, 400 


3 
Ë 
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TABLE 21.—Anthracite carbonized at oven-coke plants in the United States, 
1947-49 (average) and 1950-53, by months, in net tons 


ERBEEEREERESE 
888888888888 


—— Fr aa ͤö-——— 2 | atb 


Ë 
Š 


— 


8, 900 13, 500 

7, 500 12, 000 
14, 200 18, 800 
12, 400 22, 600 
17, 400 B, 900 
14, 700 21, 000 
16, 900 20, 500 
19, 700 19, 100 
14, 500 20, 000 
16, 000 23, 300 
14, 200 22, 800 
12, 900 19, 600 
69, 300 237, 100 


3 
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TABLE 22.—Quantity and value at ovens of coal carbonized in the United States 
in 1953, by States 


Coal carbon- 
State ized (net tons) 
Oven coke 
Alabama- ß 9,001, 423 
California. _...... .. esst 1,235, 393 
Colorado.........----------------------- 1, 406, 095 
)))). y E 4, 938, 018 
Mann.; EE 12, 443, 623 
e ß 4, 513, 777 
Massachusetts.......--...---.-.-----2--- 1, 206, 980 
Michigae nn 4, 315, 969 
Minnesota. gs .. ... ..... .....-- 1,216, 232 
New Jersey......... . ho 1,656, 559 
New York... A 6, 624, 717 
AA VP 16, 716, 709 
Pennsylvania...................... AH URS 27, 284, 476 
Tennesse 300, 807 
de EE EE 1, 043, 410 
AS EE A A 2, 208, 959 
West Virginia...........................- 5, 819, 008 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin.......... 2, 990, 772 
Undlstributed. - Lc c c cL ]- ----. 2 --.... 
Total 3. 104, 922, 927 
At merchant plants...................... 15, 238,074 
At furnace plants 89, 684, 853 
Total 1082 gr .. ..... 90, 909, 495 
Beehive coke: I 
VV P 
ennsylvania...........................- A 
RA sn NA 145, 607 
lll A EE 314, 079 
West Virginia... .... .. .. . . . . . . .. . . ..... i 
Dahner... da 
Tota119653___................ ........ .. 8, 226, 097 
Total 1952222222. 6, 911, 647 


Value of coal 


Coal per ton of coke 


Per ton | Nettons| Value 


Total 
$62, 376, 7711 $6. 93 
( 0 
(i 1 
52, 418, 053 10. 62 
131, 129, 397 10. 54 
0 0 
( 1 
41, 900, 726 9.71 
13, 084, 751 10.76 
(1) (1) 
70, 443, 10. 63 
154, 005, 882 9. 21 
221,158, 248 8.11 
(1) (1) 
(1) (1) 
(1) (1) 
42, 389, 838 7.28 
30, 489, 606 10.19 
149, 911, 818 11.0 
969, 308, 368 9. 24 
152, 575, 403 10. 01 
816, 732, 965 9.11 
839, 300, 722 9. 23 
(1) (1) 
46, 582, 845 6. 
(1) (1) 
1,897, 258 6.04 
2, 325, 119 5. 27 
1, 478, 112 5.73 
52, 283, 334 6.36 
43, 258, 781 6. 26 
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TABLE 23.—Average value per net ton of coal carbonized at oven-coke plants in 
the United States, 1947-49 (average) and 1950-53, by States 


State Dee 1950 1952 1953 
Alabama........... .... ...... O A $6. 27 $6. 96 $7.06 $6. 93 
C) EE 9.00 9. 98 10. 59 10.62 
Ul! 8. 99 9. 87 11. 33 10. 54 
Michigan nnn 7. 98 9.01 9. 52 9.71 
Minnesota......... A ........ .. .. un 9.40 10.21 10.61 10.76 
New York ... L... ⁵ 9.00 9.85 10.33 10.63 
tree u ⁰⁰ ˙ 7.75 8.51 8. 96 9.21 
Pennsylvanisgs....... ....... ....... . ... ............. 6.88 7.82 8.06 8.11 
West Virginia... 5.79 6.72 7.13 7.28 
Other States i 8. 58 9. 57 10. 58 10. 89 
United States average 7. 79 8. 67 9.23 9.24 
Value of coal per ton of coke......................- 11.09 12. 30 13.14 13.17 


! California, Colorado, Connecticut, Kentucky, Maryland, Massachusetts, Missouri, New Jersey, Rhode 
Island, Tennessee, Texas, Utah, and Wisconsin. 


TABLE 24.—Value of coal and products per net ton of coal carbonized in the 
United States, 1947-49 (average) snd 1950-53 


Oven coke Beehive coke 
Value per ton of coal 
Year 

Value of Valueof | Value per 

coal per ton coal per ton! ton of coal 
1947-49 (average). $7. 79 $4. 90 $7.22 
0 --------- 8. 67 5. 70 8. 50 
19511. 8. 94 6.15 8. 97 
o SÓ 9. 23 6. 26 8.87 
1955353555 9. 24 6. 36 9. 27 


! Includes value of surplus gas and tar burned. 


PREPARATION AND SOURCE OF COAL 


Washed and Unwashed Coal.—Coke ovens used the highest pro- 
portion of washed coal (including coal pneumatically cleaned) on 
record in 1953. "The 63.2 million tons of washed coal charged into 
slot-type ovens and the 3.2 million tons in beehive ovens represented 
60 and 39 percent, respectively, of the total quantity of coal charged 
into the 2 types of ovens, compared with 54 and 34 percent in 1952 
and 28 and 14 percent in 1945. "The proportions of washed coal 
carbonized in slot-type and beehive ovens have increased markedly 
since World War II. The diminishing reserves of the better quality 
coking coals and the rapid increase in coal-mine mechanization, with 
its attendant increase in impurities, has necessitated washing or 
cleaning a larger part of the available coals. Accordingly, large and 
modern plants have been constructed to clean Steeg Goal, 
particularly in West Virginia, Pennsylvania, and Kentucky. The 
installation of these plants has resulted in shipment of more washed 
coal to coke plants in Illinois, Indiana, Pennsylvania, and other States. 
Indiana, which did not use any washed coal as late as 1944, carbonized 
almost 10 million tons or 78 percent of the total used in the State in 
1953. The use of washed coal in Pennsylvania has almost doubled 


COKE AND COAL CHEMICALS 235 


since 1944. In 1953 the quantity of washed coal charged into slot-type 
ovens in Pennsylvania was equivalent to 62 percent of the total used 
in that State and 27 percent of the washed coal carbonized by al) 
oven-coke plants. Beehive ovens, which used little washed coal in 
early years, had to use more than ever before to produce satisfactory 
coke. All coking coal mined and used for coke in Colorado and 
Alabama was washed. Most of the washing was done in cleaning or 
washing plants at or near the coal mines. However, five oven-coke 
plants cleaned coal in washeries adjacent to their plants. 


TABLE 25.—Washed and unwashed coal used in manufacturing coke in the United 
States in 1953, by States in which used, in net tons 


Slot-type ovens Beehive ovens 
State Bituminous Bituminous 
anger] ren | 
n- 
Washed | Unwashed Washed washed Total 
Alabama......................- 8, 714, 062 286, 828 533 „o GE 8 
California. ..................... 1, 061, 941 178, 452 |........ C77 A EE 
Colorado....................... 1, 406, 0 1,406,095 A AA A 
e ... ee 2, 742, 807 | 2,176. 815 | 18,396 | 4,938 018 |..........|]..........]---.....-- 
Indiana........................ 9, 719, 553 | 2, 711, 476 | 12,594 12, 443,623 |..........|..........]......... 
Maryland......................|.---.....-- 4, 513, 7777 ͤ A ĩ 8 
Massachusetts 1. 192. 042 | 14,938 1, 206. 99h02 æẽÆ:̃ ...... 
Miehgans]⁵ 2, 478, 404 | 1,813,829 | 23,736 | 4,315, 969 |..........]..........]........- 
Minnesota.. 410, 591 786, 302 | 19, 339 | 1, 216, 232 212222 
New Jersey. ................... 757,857 860, 050 | 38,652 | 1. 656. 50h060. el 
New Lorrk..·nʒñ¹ʒk eue 3, 523, 333 | 3.099, 435 | 1,949 | 6,624, 717 |..........|--.....-..|- ---.---. 
ohhh ³ AAA 88 11, 058, 567 | 5,647, 508 | 1C, 544 16, 716, 70 “·/¶u U ... ... |... ...... 
Pennsylvania.................. 16, 905, 878 10, 305, 565 | 73,033 |27, 284, 476 |2. 738, 789 4, 474, 160 7, 212, 949 
Tennesse... .... E ,807 |........ 807 PAPA 
RT EE 744,002 | 299,408 |........ 1:043.410 |... 
JJ EE 2, 208, 959 |........| 2,208,950 | 145,607 |..........| 145,007 
lll. ⁰y 8 155,412 | 158,667 | 314,079 
West Virginia................-. 1, 649, 485 | 4,168, 433 | 1,090 | 5. 819, 008 91,704 | 349,262 | 440, 966 
Connecticut, Kentucky, Mis- 
souri, Rhode Island, and 
Wisconsin.................... 2, 034. 323 896, 656 | 59,793 | 2,990,772 | 112,496 |.......... 112, 496 
Total 1953...............- 63. 206, 898 41, 441, 432 274, 597 104, 922,927 |3, 244, 008 |4, 982, 089 8, 226, 097 
At merchant plants 6. 916, 920 | 8,095, 587 225, 567 |15, 238,07ł/74l ../ 
At furnace plants.............. 56, 289, 978 33, 345. 845 | 49,030 |89, 684, 85334 
Total 1952 49, 406,131 |41, 296, 504 [aos, 860 90, 909, 495 2, 377, 425 4, 534, 222 |6, 011, 647 


Sources.— The principal source of coking coal in the United States 
is the Appalachian region.? The coking-coal deposits of this region 
have been responsible, in large measure, for the tremendous growth 
of the iron and steel industry in the United States. "These deposits 
are very important to the security and welfare of our country because 
coal for manufacturing coke is fundamentally necessary for the pro- 
duction of pig iron, which is essential for making end The heavy 
demand for steel resulting from 2 world wars in 30 years, with the 
concomitant demand for coke, has seriously depleted some of the 
finest seams of coal in this region. To obtain an accurate appraisal 
of the remaining coking-coal reserves in the United States, the Bureau 
of Mines initiated a detailed survey in 1949.3 "The first area of inves- 

* Averitt, Paul, Berryhill, Louise R., and Taylor, Dorothy A., Coal Resources of the United States: 
Geol. ee a 293, 1953, 49 pp. 


3 Brown, ph L., Bureau of Mines Program of Appraising Minable Reserves of Coking Coal: Am. 
Gas Assn., Operating Section, Pamph. PC 50-4, May 1950 nn. 483-486. 
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tigation centered on coals of the Appalachian region; and, as work in 
each county in the respective States was completed, reports were 
issued. Progress and results of investigative work done in 1953 were 
published in a number of reports.* | 
Table 26 shows the origin and volatile content of coal received by 
oven-coke plants in 1953. "The bituminous-coal fields of West Vir- 
ginia supplied the largest tonnage of coal to oven-coke plants, with 35 
percent of the total shipments. "This State was the principal source 
of low-volatile coal and furnished 67 percent of the total quantity of 
such coal delivered to oven-coke plants. Pennsylvania ranked second 
in total shipments to oven-coke plants and furnished the largest ton- 
nage of high-volatile coal followed by Kentucky and Alabama; the 
latter State led in shipments of medium-volatile coal to oven-coke 
plants. Other States that supplied significant tonnages of coking coal 
were Virginia, Utah, Oklahoma, and Colorado. 

Origin and destination of coking-coal shipments to oven-coke plants 
in 1953 are summarized in table 27. West Virginia, which led all 
States in total shipments, also had the widest distribution, and shipped 
coal to 17 other States. Of the total quantity of coal originating in 
West Virginia, all but 6 percent was shipped outside the State. Penn- 
sylvania, the leading coking-coal consumer in 1953, followed West 
Virginia in total coking-coal shipments. Kentucky, which used only 
& small fraction of the total within the State, ranked third, and 13 
million tons was shipped to other States. Alabama, which was fourth- 
p State in coking-coal shipments, used 99 percent within the 

tate. | 

All of the Virginia coal for use in manufacturing oven coke was 
shipped outside the State; 41 percent went to Indiana. The coal 
originating in Utah was either used within the State (60 percent) or 
shipped to California, and 92 percent of the Colorado coking coal was 
consumed within the State. 

Many of the larger coke-producing companies, particularly those 
connected with iron and steel works, own or control coal mines. 
These mines are generally referred to as “captive.” Data on the 
proportion of coal received from captive mines have been summarized 
and published for the first time in table 28. In recent years coke pro- 
ducers have tended to increase the proportion of captive coal to main- 
tain better control of coal quality and be assured of an adequate 
supply during periods of heavy demand. During 1932-36, an average 
of only 34 percent of the coal received by oven-coke plant operators 
was.captive. In this period furnace plants obtained 44 percent from 
captive mines, while merchant plants received 17 percent. In 1953, 
62 percent of all coal received at oven-coke plants was captive. Fur- 
nace plants obtained 66 percent of their total requirements from 
captive mines in 1953; while the merchant plants received 39 percent. 


* Brown, Ralph L. and Carman, E. P., Report of Research and Technologic Work on Coal and Related 
Investigations, July 1, 1952— December 31, 1953: Bureau of Mines Inf. Circ. 7699, 1954, 102 pp. 
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TABLE 26.—Origin of coal received for manufacturing oven coke in the United 
States in 1953, by volatile content, in net tons 


Volatile content 1 
State and field ! where coal was produced 
High Medium 


/f ² m - m . aiaia 476,398 | 7.813, 123 
o A E ß 8 
a,“, ill ER us sua sS as 1, 197, 078 36, 638 
Ci? ]ðꝛ˙¹ꝛ d ⁰⁰· fd A d A EE 
A),, css a SS RA RES TA 405, 344 
hh EE EE 2, 836 
Kentucky 
KIEDOED A Ee ues celum 8 7. 132, 048 
CN E EE 5, 488, 
Kenova-T hacker. ..........................-....... 427,105 
Mes uA AH Mrs aus 359, 018 
EE EE 15,037 
A) (pil EE , 035 
Pennsylvania: 
/// A E, ⁵ĩð uuu 
Bituminous: 
Central Pennsylvania. 1, 258, 390 
5 22 M muy s couse 12, 459. 524 
Pittsburgh...... .. 0 8 12, 935, 596 
h ³o¹w EE E 
Westmoreland EE 411, 850 
o A yd ts ð v 8 181, 163 
von SEH 2, 803, 730 
Buhs -0an 293, 546 28, 111 
Clinch Vannes A uan 251, 232 176, 777 
Pehl ⁰⁰ ⁵ EE 
South western JJ susu cc esed Du e 1, 349, 791 76, 074 
Washington. dds 8 1, 720 
West Virginia: 
. èð d 816, 520 
Fe... A A E 5, 610, 193 
WHS A 22 3 vis eadkeiuscacc ied eee: . 352, 
Kenova-T hacker. ..........................-......- 92, 
WON EES 3, 718, 223 
New R.. 2 us Sua 46, 
Pocahont8a88l-... 2. aerae Sluis ð 
Randolph-Barbour................................. 707, 951 
Zl 92e ez A 8 
Weheter- Gauleyꝶꝶ/Z· amoaaoeonMMnMMnM 619, 960 
WIn Ill! EE 
GO UC uet U1.!]!!.]!].!..!... 8 
lll 8 70, 108, 569 11, 558, 793 24, 408, 871 | 106, 076, 233 


1 As defined py the United States Coal Commission of 1922. 
3 High-volatile—dry volatile matter over 31 percent; medium-volatile—dry volatile matter 31 percent 
or less and over 22 percent; low-volatile—dry volatile matter 22 percent or less and over 14 percent. 
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TABLE 28.—Quantity and percentage of captive coal received by oven-coke plants 
in the United States, 1932-53, in net tons 


At merchant plants At furnace plants Total 
Captive coal Captive coal 

Year A o Mio Sos isch ee 

Quan- | Per- 

tity cent 
1932-36 5 16. 9 15, 650, 321| 34.3 
1937-41 (average) 24.3 33, 069, 554| 48.8 
1942-46 (average) 31.0 55, 061, 603| 62.6 
1947-49 (average) 28.9 53, 657. 454 56.8 
C 29.1 56. 020, 205 55.5 
; Z zs. 33.6 58, 528, 429 57.1 
A ZS; 22 35. 2 52, 833, 033| 57.9 
1 -issraiisssessas 38. 6 , 233/66, 045, 966| 62. 3 


Blending. — Blending or mixing various types of coal before charg- 
ing into ovens is an integral part of coal preparation at virtually 
oven-coke plants. Many coke plants received coal from numerous 
mines and different coal- producing fields. The quality of coal varies 
widely from field to field and within the same field, and ample mixing 
facilities are necessary to obtain a uniform quality. A better coke 
can be obtained by a proper blend of 2, 3, or more different coals than 
from any 1 alone. The primary objective of blending is to produce 
economically a quality of coke satisfactory for the use intended. It 
also permits the use of coals that have good coking properties but 
may be otherwise objectionable from the standpoint of excessive ash, 
sulfur, or phosphorus content and cannot be used alone as a 100- 
percent charge. Thus, in addition to providing a means of controlling 
the quality and strength of the coke and the yield of coproducts, 
blending permits flexible operation at oven-coke plants and use of a 
wider variety of coking coals. All oven-coke plants mix, or blend, 
coals before charging them into ovens. However, the mixing of coal 
of different volatile content was practiced at only 78 of the 83 active 
oven-coke plants in 1953. Of these, 54 used high- and low-volatile 
coals; 21, high-, medium-, and low-volatile; 1, high- and medium- 
volatile; and 2, low- and medium-volatile. Of those that did not mix 
coals of different volatile content, 1 plant used straight high-volatile 
and 4 used medium-volatile. The proportion of the different volatile 
contents of coal mixed before charging into ovens, where practiced, 
varies widely from plant to plant according to local conditions. In 
1953 the proportion of low-volatile coal used in coke-plant admixtures 
ranged from 1 to 56 percent. 
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TABLE 29.— Coal received for manufacturing oven coke in the United States in 
1953, by States where consumed and volatile content ! 


(net tons) 


— 
— S aaa 


— Y 
— a e 


955, 481 
3, 447, 625 


— —— s 
——MM———À 


1, 154, 008 


——— 
— —— 


833, 950 
27, 395, 988 


28, 220, 938 
304. 640 

1, 049, 620 
2, 297, 137 
1, 093, 573 
4, 572, 146 
5, 665, 719 


3, 022, 813 


106, 076, 233 


15, 365, 809 


High-volatile Medium-volatile Low-volatile 
Coal consumed in— Percent Percent 
Net tons of Net tons of 
to total 
Alabama: 
Merchant plants 390, 023 33. 5 599, 197 51.4 175, 976 15.1 
e PAS EE 7, 214, 047 99.8 13, 720 .2 
Total Alabama 390, 023 4. 6 | 7,813, 244 1 189, 696 2.3 
California: Furnace plant a 1, 233, 819 8 A 197, 589 13. 8 
Colorado: Furnace plant......... 1, 392, 308 „ 2 ace WEE 221, 436 13.7 
Illinois: 
Merchant oplants.............. 105, 754 13.5 359, 721 45.9 318, 772 40. 6 
Furnace plants............... 3, 080, 482 T ORCI QS 1, 182, 571 27.7 
Total Illinols............... 3, 186, 236 63. 1 359, 721 7.1 | 1, 501, 343 29.8 
Indiana: 
Merchant plants a 530, 47.4 104, 467 9.3 485, 054 43.3 
Furnace plants............... 6, 313, 076 00.9 EE GEN 4, 781, 488 43.1 
Total Indiana.............. 6, 843, 302 56.0 104, 467 9 | 5, 266, 542 43.1 
Maryland: Furnace plant 3, 210, 534 FCC 1, 723, 341 34. 9 
Massachusetts: Merchant plant...| 620, 813 52. 1 307, 505 25. 8 263, 724 22. 1 
Michigan: 
Merchant plants .. . . 564, 569 TCC IEA 390, 912 40. 9 
Furnace plants............... 2, 324, 931 07.4 c. essen enses 1, 122, 694 32. 6 
Total Michigan............. 2, 889, 500 o EE 1, 513, 606 34.4 
esota: 
Merchant plant.............. 71, 204 27.2 78, 346 29. 9 112, 443 42.9 
plants 613, 513 68. 8 68, 624 7. 7 209, 878 23. 5 
Total Minnesota 684, 717 59. 3 146, 970 12. 7 322, 321 28. 0 
New Jersey: Merchant plants.. 786,252 50. 0 ; 18. 8 489, 639 31.2 
New York: 
Merchant pons BEA EE ee 1, 547, 635 FC NAAA A 396, 802 20.4 
Furnace plants 3, 527, 075 74.2 399, 292 8.4 820, 056 17.4 
Total New York........... 5, 074, 710 75.8 399, 292 6.0 | 1, 222, 858 18. 2 
Ohio: 
Merchant plants.............. 840, 225 59.2 137, 634 9.7 442, 397 31.1 
Furnace plants............... 11, 397, 708 73.8 305, 025 2.0 | 3, 731, 596 24.2 
Total Ohio 12, 237, 933 72.6 442, 659 2. 6 | 4,173, 993 24. 8 
Pennsylvania: 
Merchant plants 292, 367 35.1 370, 927 44. 5 170, 656 20.4 
Furnace plants 21, 912, 626 80. 0 440, 414 1.6 | 5,042, 948 18.4 
Total Pennsylvania........ 22, 204, 993 78.7 811,341 2.9 | 5,213, 604 18.4 
Tennessee: Furnace plant........ 93, 572 30. 7 181, 163 59. 5 29, 905 9.8 
Texas: Furnace plants 629, 410 60.0 293, 871 28.0 126, 339 12 0 
Utah: Furnace plants............ 1, 733, 699 15.5 239, 179 10. 4 324, 250 14.1 
West Virginia: 
Merchant Done Be 1, 014, 796 / Tu ZU 78, 777 7.2 
Furnace plants 3, 013, 127 S/ / |: bu y. 659, 019 14.4 
Total West Virginia........ 4, 927, 923 S. pilar et 737, 796 13.0 
Connecticut, Kentucky, Mis- 
souri, Rhode Island, and Wis- 
consin: Merchant plants........ 1, 968, 825 65.1 163, 108 5.4 890, 880 29.5 
Grand total. DN: 70,108,569 | 66.1 |11, 558,793 | 10.9 24, 408,871 22.0 
At merchant plants 8, 732, 689 56.8 | 2, 417, 178 15.7 | 4, 216, 032 27.5 
t furnace plants 61, 375, 880 67.7 | 9,141, 615 10.1 20, 192, 839 22.2 


90, 710, 334 


l ! High-volatile—dry volatile matter over 31 percent; medium-volatile—dry volatile matter 31 percent or 
ess and over 22 percent; low-volatile—dry volatile matter 22 percent or less and over 14 percent. 
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CONSUMPTION OF COKE 


The apparent consumption of coke in the United States in 1953 was 
the second largest on record; it fell 397,481 tons short of the peak year 
1951 but was 10.3 million tons above 1952. The 1952 figure was not 
normal because consumption of coke was affected by strikes in the 
iron and steel industry. Coke consumption increased substantially 
from the 1947-49 base period, largely because of the tremendous gain 
in blast-furnace coke requirements. In 1947-49 blast furmaces of 
the United States consumed 80 percent of the apparent coke consump- 
tion. However, as requirements of coke for smelting iron ore increased, 
markets for coke in such fields as gas manufacture and residential 
heating have dropped sharply. As shown in table 30, nearly 14 
million tons of coke was consumed for other than blast-furnace use 
during 1947-49, whereas in 1953 the total was slightly above 8 million 
tons. The proportion of coke used in blast furnaces almost reached 
90 percent of the total consumption in 1953. 

For the second consecutive year, fuel efficiency of blast furnaces 
improved. Although the quantity of coke required to produce 1 ton 
of pig iron was substantially less than in 1947-49, it was higher than 
in the best year (1941). In that year, only 1,745.2 pounds of coke 
was required to produce 1 ton of pig iron. Poorer quality coke and 
leaner ores caused 8 steady rise in coke consumption per ton of metal 
in the ensuing years, until a peak of 1,908 pounds was reached in 1948. 
Installation of coal-preparation plants has improved the quality of 
coke, which has helped reverse this trend. "Table 31 has been pre- 
pared to show the improvement that has been made in the quality of 
coke since 1945. 

Tables 32 and 33 show the principal end uses of coke produced. 
Many of the larger oven-coke plants are integrated with iron blast 
furnaces, and virtually all of the coke output at these plants is used 
for metallurgical fuel on the premises. Some of these plants, in addi- 
tion to providing the coke required by integrated furnaces, also ship 
coke to other furnaces of the same company or to affiliated companies 
in other localities. These shipments, although shown as sales in the 
accompanying tables, are really intracompany transfers where the 
ownership does not change and would not therefore constitute com- 
mercial sales. The furnace plants endeavor to produce a maximum 
quantity of coke suitable for blast-furnace use and usually only the 
small-size coke, not suitable for metallurgical purposes, is sold. 
1953, the furnace plants used 78 percent of their production in inte- 
grated blast furnaces, 17 percent was shipped to affiliated companies, 
and only 3 percent was sold on the open market (commercial sales). 
Merchant plants usually sell all of their output, although several 
companies making chemical products use their entire output. The 
markets for foundry, water-gas, and domestic cokes are supplied 
generally by the merchant operators. 

Beehive coke was used mainly in blast furnaces in 1953. Small 
tonnages were sold to foundries, other industrial plants, and for resi- 
dential heating. As is the case with oven-coke plants, some of the 
larger beehive-coke plants are owned and operated by steel-producing 
companies. In 1953, of the 5.3 million tons of beehive coke distrib- 
uted by the operators, 38 percent (2 million tons) was used by the 
producers or shipped to affiliated company furnaces. 
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TABLE 30.— Apparent consumption of coke in the United States, 1947—49 (average) 
and 1950-53, in net tons 


Consumption 


CCT 
Total pro- n Iron furnaces? | All other purposes 
Year duction JFF 


consump- 
stocks tion 1 


cent cent 


AA | o •—AEmàuẽü—ñ ä — | ——— mc | n À a EY 


Quantity | Per- | Quantity | Per- 


1947-49 (av.).| 70,648, 402 69, 852, 473| 55,877, 463| 80.0| 13,975,010| 20.0 
1950.........| 72,718, 038 73, 416, 564| 61, 039, 227 83.1| 12,377,337| 10.9 
1951......... 79, 330, 702 78. 093, 353| 66, 623, 205 85.3| 11, 470, 148 14.7 
1952.....---- . 254,1 67, 355, 871] 57,969,044| 86. 1 à 9,386,827, 13.9 
1953.........| 78,836, 857 77, 695, 872 69. 596, 514) 89.6) 8, 099, 358 10.4 


! Production plus imports minus exports, plus or minus net change in stocks. 
2 American Iron and Steel Institute; figures include coke consumed in manufacture of ferroalloys. 


TABLE 31.— Coke and coking coal consumed per net ton of pig iron produced in 
the United States, 1913, 1918, 1929, 1939, 1947-49 (average), and 1951-53 


Cok SE Cok Do n ton 
oke per rn n oke per per net ton 
net ton of Red of pig iron net ton of E of pig iron 
Year pig iron and e and uia Year pig on and and ferro- 
erroalloys alloys erroalloys alloys 
(pounds) (percent) (pounds (pounds) (percent) (pounds 
calculated) calculated) 


1 American Iron and Steel Institute; consumption per ton of pig iron only, excluding furnaces making 
ferroalloys, was 2,172.6 pounds in 1913, 2,120.7 in 1918, 1,813.3 in 1929, 1,760.0 in 1939, 1,892.8 in 1947—49 (aver- 
age), 1,848.7 in 1951, 1,843.4 in 1952, and 1,812.6 in 1953. 
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TABLE 33.—Beehive coke produced, used by producers, and sold in the United 
States in 1953, by States 


Used by producers— Bold 1 
oe For oth For blast-f 
or other or blast-furnace 
State In blast furnaces purposes use 2 
ol Value Value ee Value 
Kentucky............. 62, 500 A A MAA ARA ccs ee 45, 250 (3) 
Pennsylvania.......... 4, 635, 513 |$66, 927, 383 |381, 665 $1, 266 |4, 135, 203 |$59, 860, 732 
T 83, 863 (3) 10,603: (e “oo... Rm secs te 
Virginia. .............- 188,033 | 2, 851, 49999991 .|- --.--.-.]- --.-..- 80, 899 (3) 
West Virginia .......... 273, 4203, 932,576 4 „ 4 „%%% 4„%.?%? 171,724 2, 371, 310 
DUodistributed . |... . 2, 546,390 |........ r E, WE 1, 847, 765 
Total: 1953. 5, 243, 329 | 76, 257, 848 |392. 268 | 5, 750, 100 1,266 |4, 433,076 | 64, 079, 807 
1952 4, 403, 994 61, 282, 146 295. 669 | 4, 511, 081 59,169 |3, 449, 419 | 47, 114, 186 
Sold i Continued 
For other indus- | For residential 
State For foundry use trial use 4 heating 5 Total 
Net Net Net Net 
tons Value tons Value tons Value tons Value 
Kentucky............. 15, 739 O oa Hee tee AE Ku 60, 989 ( 
Pennsylvania... . . . 37, 746 $589, 830 | 82, 989 81, 003, 674 7,017 ¡$91,577 4, 262.955 |$61, 545, 813 
MO a AA AA s Sus Aya 73, 901 $) 0 EH, uum a 73, 901 (3) 
Virginia............... 5, 543 (3) 100.078 | 1, 522, 891 1, 522 (3) 188, 042 2, 851, 273 
West Virginia.......... 8, 678 159,575 | 97, 401 3 3 (3) 277, 806 š , 133 
Undistributed... - 309, 832 |........ 2, 876, 426 |.......- 24,698 |.......... 2, 264, 091 
Total: 1953. 67, 706 1,059, 237 |354, 369 | 5,402, 991 8, 542 116, 275 4, 863, 603 | 70, 658, 310 
1952...... 130.361 | 2,009,656 1499,538 | 7,254, 548 | 15,760 204, 032 4, 095, 078 | 56, 582, 422 


1 Includes intracompany transfers. 

3 Includes 1,615,553 tons valued at $22,717,161 sold to financially affiliated companies. 

$ Included with “Undistributed” to avoid disclosure of individual company figures. 

5 Includes 57,447 tons valued at $868,902 sold to other consumers for manufacture of water gas. 
5 Includes commercial. 


DISTRIBUTION OF OVEN AND BEEHIVE COKE 


Distribution of coke and breeze in 1953 was the second largest on 
record, exceeding the 1952 figure by 10.7 million tons (15 percent), 
but was 939,571 tons short of the peak reached in 1951. Coke was 
shipped to every State in the Union, the District of Columbia, and 
10 foreign countries. Pennsylvania, the leading coke-producing 
State, was the largest consumer, and deliveries of 21.3 million tons of 
coke (27 percent), and 1.2 million tons of breeze (23 percent) were 
made to coke consumers there in 1953. Ohio, where coke consumers 
received 14.7 million tons (19 percent) ranked second, followed by Indi- 
ana, Illinois, Alabama, and New York. "These 6 States received 77 per- 
cent of all coke shipments from coke producers in 1953. Before 
World War II, when shipments of domestic coke were 20 percent of 
the total, New York ranked third; however, the decrease in use of 
coke for residential heating and for the manufacture of water gas 
was greater than the increase in blast-furnace usage, and New York 
dropped to sixth place. 

Coke for blast-furnace use was delivered to 18 States in 1953. 
Expansion in blast-furnace capacity in California, Michigan, New 
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TABLE 34.— Distribution of oven and beehive coke and breeze in 1953, in net tons 


[Based upon reports from producers showing destination and principal end-use of coke used or sold. Does 
not include imported coke which totaled 157,318 tons in 1953] 


Coke 


Consuming State Blast- | Foundr mane Making | Other in-| Residen- Breeze 
furnace itse y du one water | dustrial | tial heat-| Total 
use gas 
gas 
Alabama 5, 186, 791 „ 
f/ ⁰˙ er EE , ß EE 
Aan. ³ð PR I A 
California... ...........- 788, 358 IIA Ne 
Colorado 901, 432 77 
Connecticut l... 54, 083 82,682 56, 961 
ela warens %% EE 
District of Columbia 4 ꝙ e 4 . o... 
gere. 8 1,588|_....... 23, 352 
E5004 AA AA 12, 378 3, 039 
o 8 57:115] AA APN 
Ilinois................- 5, 726, 599 276, 89 
Indiana 7, 094, 9744 158, 88777 2, 744 
J;;§ö§;⁰ẽ ⁰0v EE 50; 215 AAA, IA 
EIC DENEN Ls e AAN tonem err 
Kentucky.............. 663, 563 48.1221 A AS 
Louisiana... Se 3, T76ļ n DEE 
f ⁰·• ⁰ͤ⁰ ( m.. ESE 3, 9188— 13, 597 
Maryland 3, 238, 873 Sooo EE 
Massachusetts 144, 202 54, 948| 110, 207 52, 003 
Michigan..............- 2, 363, 720 665, 5999) -ļ-.2------- 
Minnesota 608, 532 28, 3, 655 
EFF DEE, EEN A DE 
ANE BEE, EE 73,9 2J- 
Montana... „5 
Nebraska 3, EE 
i ⁵⅛ð2Awf o r k ⁊ ß 8 
New Hampshire . . .. 3,5683 611 215 12, 074 16, 4634 
New ferse yy 73,610 28, 512 140, 952 82, 119 259, 047 584, 240 124,998 
New Mexico o ARS e 1,271 694 
New Vork 4,296,130| 119,136] 99,208| 113, 994 160,065}  199,640| 4,988,173| 306,315 
North Carolina. 15, 5944 1, 510 7,160 1,454 25,718 7,184 
North Dakota CCC A 149 346 Tol AAA 
A PR 13, 884, 660 335, 410 127, 191 268, 188 48, 71114, 664, 160} 756, 906 
Oklahoma a i ee lr (Ee 5,011| 27,830 
„„ A E A KEE 3 28, 027] 26, 758 
Pennsylvania 20, 585, 583 234, 976| 70,064 9, 647 242,483] 126, 15721, 268, 91001, 232, 397 
Rhode Island......----.|---------- 12,962| 26,492] 45, 678 945| 30,912] 116,989| 20, 769 
South Carolina 5, 038 — 1, 456 7, 819 893| 15,206] 5, 
South Dakota. 298|______ ege 55 H BEE 
Tennessee 106, 559 CC eege 12⁴, 256 2, 049 324, 577] 186, 754 
Tess ² —ö—-—‚ͤb 700, 450 45, 695 73, 996 202 82⁰, 343 81, 
FCC 1, 441,013] 15,960———] ᷣ— 45, 964 2, 035 1, 504, 972] 93, 004 
Veiwon . 8 r OA 232 8,919 9.453]. ie 
irginia...............- 112, 857 51,162/_______. 83, 962 67,776 1,916] 317,673 8, 763 
Washington (rr z. COME 08606 13, 458 7, 835 
West Virginia 1, 749, 690 8,1424 781, 214 46, 091 3, 857] 2, 588, 994| 208, 924 
Wisconsin. .............]- ---...... 142, 009 452] zril 10, 230 42066 194,757 23, 148 
Wyoming: osse E, Ee, MIO NA 2333 ls E 25] EE 
NK DEEN 69, 593, 986| 2, 911, 513] 421,272| 1,458, 791| 1, 984, 940| 1, 447, 540/77, 818, 042|5, 252, 183 
Exported. .. 134, 514 129, 458 — 12, 288 129, 269 20, 422 425, 951 21, 434 
Grand total 69, 728, 500} 3, 040, 971| 421, 272 1, 471, 079, 2, 114, 209 1, 467, 962 78, 243, 993 5, 273, 617 


York, Ohio, and West Virginia resulted in the largest movement of 
coke to blast furnaces on record, exceeding the 1951 maximum by 


2.3 million tons (3 percent). 


Foundry coke was distributed to a 

but 2 States and the District of Columbia in 1953; Michigan alone 
received 22 percent. The large tonnage of coke delivered to foundries 
in Michigan was for iron castings required by the automobile-manu- 
facturing plants. Coke for making producer gas was used in 8 States, 
and 18 States required coke for manufacturing water gas. The 
volume of water-gas coke was further reduced in 1953, with the largest 
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decreases in Virginia, Ohio, Connecticut, and New York. In Ohio 
and Virginia, natural gas was substituted for coke as a raw material 
in manufacturing synthetic ammonia. In Connecticut and New 
York, several gas utilities converted to the distribution of natural 
gas instead of manufactured gas. Coke for other industrial uses 
was consumed in all but two States; the largest tonnages were destined 
to consumers in Ohio, Pennsylvania, and Michigan. Coke for 
residential heating was delivered to 38 States, but the total dis- 
tribution for this use was 24 percent less than in 1952 and about 
one sixth as large as in 1940. 


STOCKS OF COKE AND COKING COAL 


Coke.—Data on coke stocks in tables 35 and 36 represent material 
on hand at producing plants and do not include coke stocked by some 
producers at affiliated steel plants. As a rule, coke stocks increase 
when steel production drops, and this was true in 1953. Beehive coke 
is rarely stocked by the producing companies, which explains the small 
tonnage shown in table 35. Stocks of oven coke, which increased 42 
percent during the year, were divided about 60 : 40 between furnace 
and merchant plants. Stocks of coke at merchant plants more than 
doubled during the year. However, as the average daily production 
of coke at merchant plants was far smaller than at furnace plants, the 


TABLE 35.—Producers' stocks of coke and breeze in the United States on Decem- 
ber 81, 1958, by States, in net tons 


668 
77 434 
West Vigna M 122, 908 |.......... 24, 344 | 147, 252 463 
Connecticut, Kentucky, Missouri, Rhode Island, 
and Wisconsin............................... 47, 159 10,239 | 158,328 | 215,720 634 
VK d EE 1, 992, 469 30,202 | 634,815 |2, 666, 486 
At merchant plants 525, 289 33,511 | 481, 473 |1,040, 273 
At furnace plants?s???ggssss .. .....-.-.- 1, 467, 180 5,691 | 153,342 |1, 626, 213 
Beehive coke: 
Kentucky dass ³ĩðW5A³. ĩ ⁰⁰ POSEE / A 11580000 6 
Pennsylvania... o rer ecce Sl. L SS. ss 6, 076 486 1, 674 8, 236 
11!Ü ERE. ĩ 8 18 S; 
JJ deed 915 410 |.......... 1, 325 
West Virginia... cua au c eege 365 1,008 |... -g 1,973 |.......... 
VK BEE 9,044 2, 504 1,674 13, 222 
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TABLE 36.—Producers' month-end stocks of oven coke in the United States, 
1952-53, in net tons 


[Includes blast-furnace, foundry, and domestic coke] 


Furnace plants Merchant plants Total 
Month 
1952 1953 1952 1953 1952 1953 
January 1, 421. 459 1,672, 422 402, 280 | 1,810, 405 2, 074, 702 
Februar 1, 455, 1, 641, 343 309, 875 353, 660 | 1,765, 363 1, 995, 003 
FF 1. 529, 813 1, 581, 167 302, 162 391, 719 1, 831, 975 1. 972, 886 
All ⁵ A 1,459,313 | 1,541, 336 413, 451 467, 251 1,872, 764 2, 008, 587 
A aus 2s 1, 537, 618 1, 605, 740 423, 814 629, 001 1, 961, 432 2, 134, 741 
117 E 2, 006, 1,572, 492 549, 997 556,976 | 2,556,677 2, 129, 468 
Ill! Il Ol ars E 2,478,853 | 1,528, 749 818, 618 691, 043 | 3,297, 471 2, 220, 602 
TT 8 2, 203, 595 | 1, 598, 150 , 064 777,547 | 3,141,650 2, 375, 697 
September „132, 274 | 1. 624, 340 705, 656 850, 203 | 2, 837, 930 2, 474, 543 
ei a REV RT 1,957,307 | 1,630, 009 583, 883, 342 | 2,540, 561 2, 513, 351 
November 1, 920, 1, 698, 241 524, 390 959, 488 | 2, 444, 712 2, 657, 729 
e A 1, 1, 626, 213 432, 217 | 1,040,273 | 1,877,265 2, 666, 486 


increase in coke stocks, in terms of days' production, zoomed from 13 
days in January to 38 in December. The largest part of this increase 
occurred in the last 6 months, when steel companies reduced their 
purchases of blast-furnace coke from the merchant ovens. Stocks of 
coke at furance plants increased 13 percent; about half of the increase 
resulted from the accumulation of small-size material listed in table 
35 as "residential heating and other." 

Coal.—Tables 37 and 38 show stocks of bituminous coal and anthra- 
cite, by months, for 1953 and prior years. Stocks of bituminous coal 
increased 14 percent during 1953 and at the end of the year repre- 
sented 61 days' supply at the rate of consumption prevailing in De- 
cember. Because of the continuous nature of the carbonization 
process, the maintenance of adequate stocks of bituminous coal is es- 
sential. A 30-day supply is the minimum desired by most oven-coke 
plant operators as a safeguard against disruption in the flow of coal 
to the ovens. However, coke plants on the Upper Lakes, which are 
supplied principally by boat, build up inventories during the shipping 
season for an adequate tonnage for the winter. These plants usually 
have an aggregate of 4 to 5 months’ supply at the end of the lake 
shipping season. 


TABLE 37.—Month-end stocks of bituminous coal at oven-coke plants in the 
United States, 1949-53, in net tons 


1953 


—— a |—A R. —E—‚4V—ũ6̃ . [uwüñ——ñ | — s —. — — 


E io rrena eaea 12, 480, 691 | 7,087, 355 14,827,371 | 13, 400, 118 
cg AMA A 13, 758, 864 | 3, 448, 610 13, 381, 865 
4% REE NEE REALEM EE EC 11, 451, 673 | 4,847,923 13, 278, 027 
Fr A 8 12, 913,613 | 7,490,871 | 16, 464, 045 13, 408, 3 
May AAA A ee eres 15, 870, 342 | 9, 572,167 | 16, 179, 877 13, 898, 342 
/ A suspa 15, 740, 565 | 11, 279, 551 14, 537, 894 
J NR NNNM 13, 895, 773 | 10, 385, 780 13, 220, 7 
AUFUSt -icsi ckecisnntsagscksneereeuece nas „610, 849 | 12, 339, 744 14, 698, 394 
Gel el EE 11,774,213 | 13, 964, 334 15, 910, 098 
Geige ed 9, 946, 089 | 15, 665, 689 , 609, 
Noreen 10, 059, 83416, 329, 150 16, 719, 776 
Denen sus uem d , 776,070 | 15, 257, 762 16, 485, 527 


9, 892, 801 | 16 


346805—56——17 li 
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TABLE 38.—Month-end stocks of anthracite at oven-coke plants in the United 
States, 1949-53, in net tons 


Month 1949 1950 1951 1952 1963 

E rt a AA A Gu eels 47, 418 68, 715 31, 618 , 933 44, 803 
a A A 33, 362 60, 8 26, 094 38, 495 35, 389 
March. ꝰ A A saanen apane 23, 929 49, 900 22, 634 34, 719 32, 513 

l/!!! ĩͤ K 8 16, 707 41, 873 24, 406 30, 33, 480 
7777 A Cees 41,416 67, 68 32, 971 29, 399 44, 524 
A ³ĩð K A , 585 29, 710 44, 193 42, 216 58, 561 
DUN A m m s2 71, 609 28, 703 44, 036 41, 583 57, 089 
O su 5». cous Gd EM ue ss 76, 438 28, 671 46, 191 45, 300 60, 010 
o A A 75, 230 29, 388 39, 280 43, 865 61, 559 
EE 81, 369 51, 656 50, 148 70, 066 
Noremden‚ ee 74, 792 35,710 58, 903 , 422 74, 386 
DECO Ds 69, 580 i 57, 122 54, 720 79, 381 


VALUE AND PRICE 


The average values and prices of oven and beehive coke produced 
and sold, as reported by the producing companies, are shown in 
tables 39 and 40. The average monthly prices of furnace and foundry 
beehive coke and foundry oven coke in certain markets, as quoted by 
Steel Magazine in 1953, are shown in table 41. 

The average unit value of coke produced and average price of com- 
mercial sales of coke advanced slightly in 1953. Because of the 
different procedures used by the reporting companies of assigning a 
value for that part of the coke used and not sold, referred to under 
Scope of Report (p. 220), a better index of changes in the market is 
provided by the average receipts per ton of coke sold (commercial 
sales). As table 39 shows, the 1953 average price on oven coke in- 
creased 3 percent over 1952 and was 28 percent higher than the 1947- 
49 average. The price increase of beehive coke was not quite as 
le being 2 percent over 1952 and 24 percent above the 1947-49 

gure. 

Prices on coke vary between grades as well as types. Prices of 
oven coke are higher than on beehive because of higher coal costs 
resulting in part from freight charges. "Table 40 shows the prices, 
by grade and State, of oven and beehive coke in 1953. Foundry 
coke always commands the highest price because of more stringent 
standards on quality and size. Prices of foundry oven coke varied 
widely between producers and ranged as much as $5.42 per ton, 
depending on distances from coalfields. 


TABLE 39.—Average value per net ton of coke produced and average receipts 
per net ton from coke sold (merchant sales) in the United States, 1947-49 
(average) and 1950-53. 


Value per ton produced Receipts per ton sold 
Year 

Oven Oven | Beehive 

coke coke coke coke 
1947-49 (average $12. 08 $11. 32 $12. 02 $13. 87 $11. 95 $13. 41 
IUD EECH 13. 45 13. 25 13. 43 15. 66 13. 63 15.15 
KI EE 14.13 13. 95 14.11 17.04 14. 33 16. 25 
J ⁵0 IN 14. 49 13. 92 14. 45 17. 26 14. 43 


J) ð ⁵ 86 17. 75 
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TABLE 40.—Average receipts per net ton of coke sold (merchant sales) in the 
United States in 1953, by States 


Oven coke Beehive coke 
State Resi- Resi- 
Blast pound-“ Other dentia! Blast | Founa-| Other | dential 
fur- indus- heat- fur- indus- heat: 
nace ry trial ! ing 3 nace trial ! ing 1 
A $18.06 | $21.62 | $16.25 | $11.64 |... . - ------ 
California, Colorado, 'Texas, and 
EE 18.24 | 23.80 15. 41 AAA 8 (3) 8 
Connecticut, Massachusetts, and 
Rhode JJC Cͤ] 8 16. 28 23. 80 17. 16 11! 8 
"0L idw ⁵ð2 8 17. 90 8 11. 93 // E A EE 
Hang ceca ecss (3) 3) 14474 11.51 BEE, . 
Kentucky, Missouri, and Tennessee..| 13.58 | 27.04 | 12.10 (3) (3) „„ 
Michigan, Minnesota, and Wisconsin.] 17.59 | 24.56 | 13.17 | 13.49 |........|........|.--.-.--|---.----. 
New Jersey and New York........... 16.54 | 22.85 | 1413 | 15. 944 BEE 
A A A E 16. 54 24. 28 11.72 12:44 AO A EE A 
Pennsylvania. 15. 84 23. 72 12. 82 14.18 | $14.74 | $15.63 | $12. 09 $13. 05 
III SENIOREN A ĩ 8 15. 01 16.14 | 15. 22 3) 
Nest Virginia ess eege eus W 6. 94 (š) (3) (3) (3) 3) 
Undistributed......................- 18.09 | 24.13 |........ 10. 55 13. 85 15. 56 16. 79 16. 20 
United States average 1953 16.37 | 23.87 13. 72 15. 25 14. 68 15. 64 15. 25 13. 61 
At merchant plants 16. 38 23. 01 15.97 „ A A AA 
At furnace plants 16.34 | 23.49 | 10.82 | 10.49 . |. eee 


— o uu uuu... u... u. u... AT 
—— — KA . i | —ꝛ2nœ 1TiJ—ß eee IU 


United States average 1952.....| 16.29 | 22.49 | 14.10 | 14.75 14.36 | 15.42 | 14.52 | 12. 95 


Includes water gas. 
Includes commercial. 
1 Included with “Undistributed” to avoid disclosure of individual company figures. 
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TABLE 41.—Average monthly prices per net ton of furnace and foundry beehive 
coke and foundry oven coke in the United States in 1958 1 


January | February| March April May June 
Beehive coke, at ovens: 
Connellsville furnace............ $14.75 $14. 75 $14. 75 $14. 75 $14. 75 $14. 75 
Connellsville foundry........... 17. 00 17. 00 17. 00 17. 00 16. 75 16. 75 
Oven foundry coke, at ovens: 

Birmingham.................... 21. 65 21. 65 21. 65 21. 65 21. 65 21. 65 
Chicago 24. 50 24. 50 24. 50 24. 50 24. 50 24. 50 
Dette... 25. 50 25. 50 25. 50 25. 50 25. 50 25. 50 
EI. ³ð KA 25. 00 25. 00 25. 00 25. 00 25. 00 25. 00 
FC A .. Eze 26. 05 26. 05 26. 05 26. 04 26. 00 26. 00 
Indianapolis 24. 25 24. 25 24. 25 24. 25 24. 25 24. 25 

earny........... . .. -.........- 24. 00 24. 00 24. 00 24, 00 24. 00 24. 00 
Lone Starr 18. 50 18. 50 18. 50 18. 50 18. 50 18. 50 
Milwaukee 25. 25 25. 25 25. 25 25. 25 25. 25 25. 25 
Painesville ----.------------ 25. 50 25. 50 25. 50 25. 50 25. 50 25. 50 
Philadelphia. 23. 95 23. 95 23. 95 23. 95 23. 95 23. 95 
Portsmo ut 24. 00 24. 00 24. 00 24. 00 24. 00 24. 00 
St. Louis . S 26. 00 26. 00 26. 00 26. 00 26. 00 26. 00 
St. Paul: ³˙ A ees (4) (4) (4) (4) (4) 23. 75 
Swedeland...................... 23. 85 23. 85 23. 85 23. 85 23. 85 23. 85 
Terre Haute 24. 05 24. 05 24. 05 24. 05 24. 05 24. 05 


July August | September | October | November | December 


Beehive coke, at ovens: 


Connellsville furnace............ $14.75 $14.75 $14.75 $14.75 $14.75 $14.75 
Connellsville foundry........... 16. 75 16. 75 16. 75 16.75 16. 75 16. 75 
Oven foundry coke, at ovens 

irmingham.................... 21. 65 21. 65 21. 65 22.15 22. 65 22. 65 
Chicago 24. 50 24. 50 24. 50 24. 50 24. 50 24. 50 
Detrol... 25. 50 25. 50 25. 50 25. 50 25. 50 25. 50 
I!!! ⁵ð ie a ee pe 25. 00 25. 00 25. 00 25. 00 25. 00 25. 00 
Everett 26. 00 26. 00 26. 00 26. 00 26. 00 26. 00 
Indianapolis.................... 24. 25 24. 25 24. 25 24. 25 24.25 24. 25 
Keri 8 24. 00 24. 00 24. 00 24. 00 24. 00 24. 00 
Lone Star 18. 50 18. 50 18. 50 18. 50 18. 50 18. 50 
Milwaukee 25. 25 25. 25 25. 25 25. 25 25. 25 25. 25 
Painesville ..---------------- 25. 50 25. 50 25. 50 25. 50 25. 50 25. 50 
Philadelphia.... 23. 95 23. 95 23. 95 23. 95 23. 95 23. 95 
Portsmouth..................... 24. 00 24. 00 24. 00 24. 00 24. 00 24. 00 
St. Louis LLL... 26. 00 26. 00 26. 00 26. 00 26. 00 26. 00 
St. Y eoo s red I ES 23. 75 23. 75 23. 75 23. 75 23. 75 23. 75 
Swedel and 23. 85 23. 85 23. 85 23. 85 23. 85 23. 85 
Terre Haute 24. 05 24. 05 24. 05 24. 05 24. 05 24. 05 


1 Average of verly quotations by Steel magazine. 

2 New England delivered or within $4.55 freight zone from works. 
š Delivered. 

4 Not available. 


FOREIGN TRADE 5 


Imports.—Imports of coke were small in proportion to production 
in the United States. "The quantity in 1953 was only about half of 
that imported in 1952, and virtually all came from Canada. Most of 
the Canadian coke entered the United States through the Montana- 
Idaho customs district. Substantial tonnages also entered through 
the Michigan, Buffalo, Dakota, and Washington customs districts. 


5 Figures on imports and exports compiled by Mae B. Prico and Elsie D Page, of the Bureau of Mines 
from records of the U. 8. Department of Commerce. 
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TABLE 42.—Coke imported for consumption in the United States, 1951-53, by 
country and customs district 


[U. S. Department of Commerce] 


1951 1952 
Net Net 
tons Value tons Value 
COUNTRY 
e A eur EI Lr 1:0 AAA AA 8 
Sands. 157,631 | 1,872, 437 ,803 | $4, 462, 891 
Fran cg JJ. ĩ AS AS 
German 5⁴ ß EE 
Netherlands. A 3, 696 62, 862 
Netherlands Antilles 9 375 
nited Kingdom 3, 931 58, 932 11 
r so 22l Luz s i o Zao 161,639 | 1,932,285 | 312,519 | 4,526,593 
CUSTOMS DISTRICT 
Buffalo_.____..... ose .. . . . .... .. 3, 696 57,331 | 144,368 | 2.707, 502 
Chicago._........ .. .. sd I ĩðVA T 
Olas ates ß 1, 097 14, 787 17, 044 87, 522 

Duluth and Superior. ..............| 14 3555 2... |. -- ----..... 
Maine and New Hampshire......... 291 4, 735 250 3, 444 
Michigan 63, 339 799, 930 47. 044 531, 786 
Montana and Idaho : 904, 481 80, 057 874, 210 
New York......-.......--.--------- 
Philadelphia........................ 8, 931 G8, 082) ß AA AOS 
DDr AE ⁰ nasaua 3, 696 , eier 
St. Lawrence. ...................... 4,971 78, 398 13, 918 231, 372 2, 790 43, 495 
San Francisco................. A AN . 9d. d ... et 
Vermont 141 2, 270 87 1, 770 357 5. 791 
Washington 3. 163 10, 150 6, 026 25, 285 11, 356 48, 779 

Tota licua dea u oss 161,639 | 1,932,285 | 312,519 | 4,526, 593 | 157, 318 1, 714, 542 


1 Less than 1 ton. 


Exports.—Exports of coke decreased 34 percent from 1952 and 
were only about half of the total shipped to foreign countries in 1951. 
Exports to Canada, the principal market outside the United States 
for American coke, declined 31 percent. Many of the European 
countries that had purchased American coke in 1951 and 1952, when 
Germany, Great Britain, and other European producing countries 
were unable to supply them, did not buy any in 1953. Shipments to 
Spain increased, however, and were more than the total to all other 
countries except Canada. "The average value at port of the coke 
exported was $17.82 per net ton. The average value of coke destined 
to different countries varied widely because of the different grades 
shipped. For example, the coke shipped to Spain, which averaged 
$16.01 per ton, was blast-furnace grade, whereas nearly all of the coke 
shipped to South American countries was foundry grade, much of 
which was bagged and shipped in small lots. The Canadian figures 
include some breeze, which is cheaper than the larger-size coke. 
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TABLE 43.—Coke exported from the United States, 1951-53, by country and 
customs district 


[U. 8. Department of Commerce] 
1951 1952 1953 
Net tons Value Net tons Value Net tons Value 
COUNTRY 
North America: 

Ans. e erg 610, 343 | $9,671, 585 | 533,832 | $8, 497, 230 | 369,745 | $6, 500, 463 
e...... 8 „504 382, 911 2¹, 592 482, 543 8, 044 154, 137 
Panama. ........ da . . aea Nds 8, 93 3, 503 56 2, 770 
West Indies: 

20 ees gie 8, 020 169, 276 15, 743 272, 642 18, 644 342, 719 
Trinidad and Tobago....... 207 4, 572 EEN Z S TS: 
Other North America 1,065 45, 722 924 37,015 877 34, 147 
South America: 
Argentina. 3, 358 72, 157 5, 583 117, 107 15, 946 391, 435 
A . .. .  ...... . cued 897 34, 457 616 i 187 7, 254 
A A A 22, 359 593, 337 22, 389 755, 670 12, 097 271, 502 
S.. é 875 21, 759 1, 019 21, 711 389 8, 483 
Ecuador........................ 68 2, 462 269 10, 847 28 1,014 
J!; %⅛». •mü 8 839 19, 156 855 23, 757 36 1, 377 
Ugunas 1, 431 46, 832 104 556 AA md 
Venezuela...................... 527 18, 695 481 23, 154 233 9, 300 
Other South America 11 605 71 8, 035 20 - 827 
Europe: 
Denmark 13 277 ETE PO 
Finland e—e-—- l 150, 987 | 2,964,883 22, 652 468,619. E 
LR E A E 4,800 r / A 
German 20 12, 616 1 32, 901 ůR h!iñd !?!; 
Ireland... ... See 1, 369 AI , A 
Norway....-..----------------- 1, 699 23, 9 35, 732 SA EE 
Spain- 2... O IS 22 78,310 | 1,381,359 , 868 925, 433 92, 008 1, 473, 108 
ugoslavia. .................... 121,641 | 2,160,840 62, 762 228, 820. EE 
Other Europe................... 263 5, 863 Droe PARAS AAA 
Asia: ; 
El AA 8 18 AA A era 
Philippines 296 16, 355 1, 608 52, 684 L 942 70, 366 
/r; S s ¿222 s 451 1öÜöÜö ² ę d A E 
Other Asia.. 6 152 6;650 1.22... A 
ca: 
EgyDt;- 2: ubos l. s 88 1,115 22, 888 3, 005 AAA 
Other lese.... re o s. x Ra SES 34 AMAS és ERES 
A assassins 1, 026, 730 | 17,714,531 | 792,072 | 13,728, 465 | 520, 252 9, 268, 902 
CUSTOMS DISTRICT 
Buffalo... iacu ole uo Ee ESSERE 301,866 | 4,663,010 | 224,566 | 3,591,567 | 128,743 2, 335, 216 
RN EE 14, 951 289, 1 12, 862 269, 928 12, 709 291, 
Duluth and Superior 8, 319 142, 622 6, 148 120, 289 4, 845 104, 986 
A Rp 280 3, 874 300 1,802 57 1, 404 
F]orida: isos 3, 420 95, 490 1, 849 52, 417 1.717 52, 236 
Ën O risa cr 8 18, 594 335, 441 20, 019 447, 977 6, 791 126, 759 
e ------------------2----- 171,072 | 3, 174, 366 28, 367 641, 877 4, 244 88. 
Michigan..........................- 250,730 | 4,232,747 | 252,523 | 4,209,477 | 193,835 8, 550, 450 
A Erde 6, 949 247, 163 1, 033 24, 386 1, 394 34, 760 
Montana and Idaho................. 71 1, 669 36 ü ub 
New Orleans. 4, 071 166, 757 6, 343 242, 325 3, 758 118, 052 
New ok ³ð A 886 92, 834 , 609, 962 | 101,340 | 1,781,801 | 105, 502 1, 731, 609 
¡A 8 31, 056 261, 901 30, 878 , 631 9, 530 47, 346 
Philadelphia... 114,337 | 2,289, 978 87,005 | 1,749, 279 22, 259 527, 242 
AI AA . A 1tlh᷑ 8 8, 500 57,750 
St. Lawrenc .. 252 4, 440 5, 397 69, 801 17, 082 102, 481 
II A AA 791 14, 651 717 14, 093 231 5, 889 
San Francisco....................... 33 (OED AA verus 44 2, 310 
South Carolina- conc ote tes cance A omm men 4, 800 115,703 A A 
Virginis. A —»±—g- 3, 566 88, 697 5, 960 46, 227 82 2, 280 
Washington 3, 058 75. 193 1. 422 34. 685 1, 844 55, 083 
Other districts. „. 480 15, 919 417 13, 348 3 2, 095 3 33, 254 
ill raset 1,026,730 | 17,714,531 | 792,072 | 13, 728, 465 | 520, 252 9, 268, 902 


1 West Germany. 


2 Includes some estimated data for which customs district is not available. 
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TECHNOLOGY 


Research studies and scientific work on coal carbonization conducted 
during 1953 were described and made available to the public in various 
reports, trade journals, and books. The Eighteenth Annual Report 
of Research and Technologic Work on Coal, Coke, and Related Prod- 
ucts summarized studies and investigations conducted by the Bureau 
of Mines and described in publications issued from July 1, 1952, to 
December 31, 1953.“ Studies and reports relating to coal carboniza- 
tion included testing the carbonizing properties of various coals, 
yields of gas and chemical products, and expanding and contractin 
characteristics of coals where investigations have shown substantia 
reserves of recoverable coal. Correlation of carbonizing-test data, 
from long-standing operation of the Bureau of Mines-American Gas 
Association (BM-AGA) pilot-scale retorts at Pittsburgh, was begun, 
and preliminary results were described of a fundamental investigation 
of the basic factors and causes involved in coking coal. The Tusca- 
loosa oven, a larger scale test oven, was used in combination with a 
sole-flue expansion oven to determine the effects of operating variables 
on the quality of coke. Another semicommercial test oven, compara- 
ble in size but different in details of construction, was constructed and 
given preliminary tests by the Illinois State Geological Survey at 

rbana. 

The British Coke Research Association published two pamphlets 
that contained extensive bibliographies of material, issued between Jan- 
uary-December 1953, relating to carbonization and other subjects of 
interest to the coke industry.’ A similar bibliography of material on 
coal and oil-shale pyrolysis, published from June 1952 to June 1953, was 
issued in September 1953. This review contained 640 references and 
covered studies and investigative work on high- and low-temperature 
carbonization of coal, raw materials, product and byproduct charac- 
teristics and properties, coke-oven equipment and improvements, and 
coke analyzing and testing procedures.® 

The Research and Development Division, Pittsburgh Consolidation 
Coal Co., constructed a small pilot plant to carbonize coal-tar pitch 
and heavy petroleum residue.’ Basic process data were obtained 
from less than 1 pound of liquid fuel. It was claimed that the equip- 
ment and technique appeared to have application in fields other than 
the coking of coal tar and petroleum pitch. 

The blending of coal and iron ore before carbonization in coke 
ovens has intrigued coke and steel-plant engineers for many years, 
and several articles were published describing research work and tests 
in Germany and Great Britain.!? 

* Work cited in footnote 4, p. 236. 
1 British Coke Research Association (74 Grosvenor Street, London W. 1), Coke Review: No. 3, January- 


June 1953, 61 pp. No. 4, July- December 1953, 61 pp. 
Prien, Charles N., Pyrolysis of Coal and Shale: Ind. Eng. Chem., vol. 45, No. 9, September 1953, pp. 2022- 


2033. 

Jones, D. C., Kelly, T. E., and Newworth, M. B., Moving-Bed Contact Coking Apparatus: Ind. Eng. 
Chem., vol. 46, No. 1, January 1954, pp. 12-15. 

!! Barking, H. and Eymann C., [The Production of Ferrocoke From Fine Ore and Gas Coal]: Glückauf, 
vol. 53, September 1953, pp. 993-1003. 

Cellan-Jones, Gwynne, Ferrocoke: Coke and Gas, vol. 15, September 1953, pp. 316-319. 


256 MINERALS YEARBOOK, 1953 


A new self-sealing coke-oven door, which eliminates the carbon 
deposits and pitchy residue that gather on doorframes of some types 
of self-sealing doors, was patented in Germany in 1953." 

A product with properties similar to charcoal, which is a suitable 
starting material for activated carbon, carbon bisulfide, and carbon 
for reduction processes, is obtained by grinding coal to below 0.2 mm. 
(preferably below 0.1 mm.), oxidizing 1t with air at below its ignition 
point so that the waste gases still contain perceptible amounts of 
oxygen, and then carbonizing the coal at 800-1, 000 C. Binding 
agents may be added after oxidization and the mixture briquetted 
and carbonized.” 


WORLD REVIEW 
Prepared by George D. Drechsler 


Estimated world production of coke in 1953 was 258 million metric 
tons (excluding breeze), as shown in tables 44 and 45; 87 percent was 
oven and beehive and 13 percent gashouse, low-, and medium- 
temperature coke. Approximately 369 million tons of coal was carbon- 
ized to produce the 1953 coke supply. In comparing the 1953 world 
coke production with data reported for 1952, oven and beehive output 
increased 17 million metric tons (8 percent), and production of other 
types of coke remained the same. 

'The most notable increases of oven and beehive coke in 1953 were 
in the United States and the U. S. S. R., where output was 9.6 and 
4.5 million metric tons (16 and 13 percent), respectively, higher than 
in 1952. "The increase for the United States occurred as the result of 
heavy demand for metallurgical coke in 1953, as work stoppages in 
the iron and steel industry in 1952 caused blast-furnace coke require- 
ments to decline approximately 9 million tons below their maximum 
capacity, and coke production was curtailed accordingly. Other 
important oven-coke producing countries that reported substantial 
increases in 1953 were: Japan, China, Poland, West Germany, United 
Kingdom, Czechoslovakia, Australia, Canada, Yugoslavia, and Tur- 
key. Yugoslavia began producing coke at the steel plant near 
Lukovac in January 1953, which accounted for the large increase 
reported for this country. 

The beehive-coke industry in the United States was almost entirely 
inactive by the end of 1953. "This industry is a marginal source of 
supply and is significant only when the oven-coke output is inadequate 
to meet requirements. Oven-coke demand continued at a high level 
in most countries where metallurgy has economic importance. West 
Germany was the only country reporting an approximate 2-million- 
metric-ton surplus of coke at the end of 1953. This surplus developed 
primarily from the decline in the iron and steel industry of the Ruhr 
and the reluctance to curtail output of coke, gas, and coal chemicals. 


11 Cellan-Jones, Gwynne, A New Self-Sealing Coke-Oven Door: Coke and Gas, June 1953, pp. 221-222. 
12 Grosskinsky, O., Klempt, W., Karweil, J., and Huck, G., Process for Producing Charcoal Substitute: 
British Patent 680,497. 
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Gashouse-, low-, and medium-temperature-coke production in 1953 
remained at the 1952 level. 'The output of 12.7 million metric tons in 
the United Kingdom far exceeded that in all other countries. West 
Germany was second in production, reporting an output of 4.9 million 
tons. These two countries supplied 52 percent of the world output. A 
significant upward trend was reported in 1953 in Japan and India, 
where output of gashouse and low-temperature coke was 252,000 and 
360,000 tons, respectively, higher than for 1952. 


TABLE 44.—World production of oven and beehive coke (excluding breeze) 
1949—53, by country, in thousands of metric tons ! 


[Compiled by Pauline Roberts] 
Country 1949 1950 1951 1952 1953 
North America: 

DEIER 3, 041 3, 154 3, 086 3, 260 2 3, 500 
/. AS 375 3 389 463 389 
United Statens . 57, 731 65, 968 71, 967 61, 919 71, 519 

South America: 
z p eke ee ees 272 287 286 300 332 
lll... 249 232 243 
POPU WEE ð-V ĩð EE 35 25 
Europe: 
F ³·¹1 ll IIA 776 987 1, 083 1, 230 1, 212 
El., 8 5, 007 4, 585 6, 106 6, 419 5, 953 
BUülpariá4... d ee ees 0 10 15 21 
Czechoalovakia lll... 4, 686 4, 876 5,076 5, 580 2 5.913 
FFC EG 6, 903 7, 035 8, 079 9, 216 8, 631 
Germany 
A A A cee we aaa Ss 275 300 300 350 400 
West ee 25, 140 27, 333 33, 626 37, 268 37,776 
/ pumas ETT NES 1, 408 1,416 2, 082 2. 350 2, 310 
Netherlands eerst dorso 8 2, 474 2, 804 2, 973 3, 228 3, 204 
lll! ⁵²ᷣ ⁰⁰⁰yy tio nsns Q nka 5, 751 5, 976 6, 336 7, 358 7, 873 
Runa 3 100 150 260 312 
EE 3, 328 3, 227 3, 766 3, 887 3, 589 
e ß 967 946 995 1, 189 1, 180 
S CÄ—¹ʃ1²˙] dd ³˙ V 8 83 N 66 101 
o A a aaa teen ue 102 99 99 120 112 
UB SS Ret 0 ¼0—0Bͤmm ĩ⅛ •oꝓd 24, 000 27, 000 30, 000 33, 500 38, 000 
United Kingdom................................ 15, 740 15, 628 16, 354 17, 366 17, 762 
, ͥꝗ⁰ ⁰⸗h ͤ dd k y 8 14 235 
Asia: 
Ching WEE 3100 1, 000 1, 300 1, 500 2,175 
Jndin EE 2, 038 2, 251 2, 183 2, 077 2, 043 
JJV. ĩ ↄ d 8 14 43 5 7 
777 EORR Eer 2, 580 2, 712 3, 864 3, 996 4,776 
Korea: 
Rpuhne ddl 8 4 65 53 1 1] 
((( o neum aac uw usaspa 400 500 250 250 300 
Taiwan (Formosa˖:r:?et::::?: ll... 36 39 87 144 143 
II) ð 8 293 308 306 400 538 
Africa: 
Southern Rhodesia............---.-------------- 81 96 94 110 2160 
Union of South Africa 956 1,036 1, 254 1, 353 1, 445 
Oceania: 
Australa e Eed 1,168 1, 202 1, 540 1, 663 1, 930 
New Caledonia . 80 
New Zealand... cose uide oe ada dit 5 6 6 7 27 
Total (estimate)...... . „ 166,000 | 182,000 | 204,000 | 207,000 224, 000 


1 Includes revisions of data published previously. 
2 Estimate. 

3 National Resources Commission only. 

4 Year ended Mar. 20 of year following that stated. 
5 Includes gashouse coke. 

6 Year ended June 30 of year stated. 
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TABLE 45.—World production of gashouse, low-, and medium-temperature coke 
(excluding breeze), 1949-53, by country, in thousands of metric tons 1 


[Compiled by Pauline Roberts] 
Country 3 1949 1950 1951 1952 1953 
North America: 
J2ĩͤĩ5? ͤ ͤ 8 239 220 159 $ 140 
United Stats 4344 4158 4115 441 211 
South America: 
Argentina DEE 50 50 50 50 

l. A E NEA 124 122 116 113 8 110 
Peru, medium-temperature. ....................- 3 20 3 20 3 20 20 s 20 
M HHf(ͤĩ˙ui.. ⅛²•m-:; e eege 28 33 34 36 36 

Europe: 
/// E A A ds A 564 556 457 454 383 
e ß Tu. SOS s desees 34 28 21 20 
Czechoslovakia n Ll c Ll cl lll. 400 450 450 450 450 
Din A 378 363 408 417 376 
WIM ANG EA E a ddugcus 68 68 76 115 119 
France: 
Gashoouesess 1, 510 1, 441 1, 572 1, 490 1, 315 
Low-temperature:azʒʒi 4 236 252 272 279 267 
Germany: 
CC‚Üoͤ̊ a 6¼q—A m 8 276 300 348 408 335 
West: 
e ß 2, 705 3, 139 3, 696 4, 203 4, 208 
Low-temperature- ü 60 665 691 702 724 
Ei e AR A NAE 16 325 31 30 8 30 
Hungary EE 110 115 120 120 120 
Ireland (Eire). .................................. 169 175 179 179 1 
Haly. c ees 982 1, 067 1, 092 ], 113 1, 046 
Luxembourg.............................-.-...- 30 31 32 
Nhe l... ete l. l SQ ey 88 1,015 996 958 928 
ot, AE 59 61 61 65 š 68 
Poland 
Gashouse E. ß . . dna en OMS 375 400 400 400 400 
Low- temperaturen 85 8 90 3 90 $ 95 395 
Portugal: suls ls. iu. sssi asya ssscsssass 15 25 27 28 34 
Baar: 
G ee 2 AAA AAA DEE 
Low- temperature 38 51 87 94 83 
SJ ee 214 200 216 222 227 
Swedol: c A A 579 576 671 617 
e . 8 396 5 410 6 466 5 458 300 
United Kingdom................................ 11, 624 11, 994 12, 522 12, 733 12, 502 
Northern Ireland............................ 170 167 176 173 173 
Yugoslavia- EE 31 37 $ 40 3 40 3 30 
Asia: 
Ü Üð A dau e 13 14 15 315 315 
India: 
GƏsShouSëe;; sr os 81 77 76 $ 00 
5 Low-temperature..............-------------- 1, 042 1, 289 1, 278 1, 310 1, 670 
apan: 
e E 1, 308 1, 332 1, 692 1, 884 2,136 
Low-temperature - 175 175 190 120 120 
Korea, Republic ol .ꝑ 6 16 13 1 1 
n ß A dee E 11 11 14 315 315 
Taiwan (Formosaĩ:ĩ:?: ))) l.l... 1 31 31 31 4 
Turkey: 
Se,... a 54 56 60 60 63 
Low-temperature............................ 71 69 72 42 |--. 
Africa: 
AAA A EE, 87 88 
Canary TWslands AM kk y . Q 1 1 (0) (6) (6) 

A AE 23 23 27 s 27 s 27 
KiC EE 19 13 13 16 316 
Union of South Africa 370 $ 70 8 75 375 94 

Oceania: 
EISE 1, 200 1, 067 1, 130 1, 223 3 1, 225 
New Zealand........-...--..-.-.-----.---------- 97 100 61 3 60 3 60 
Total (estimate 30, 000 31, 000 83, 000 34, 000 34, 000 


1 Gashouse coke unless otherwise specifled. 

3 Production data for China, Mexico, Rumania, and U. S. S. R. are not available; estimates for these 
countries included in total. 

3 Estimate. 

4 Retort coke only. 

$ Includes breeze. 

0 Less than 500 tons. 

Y Year ended June 30 of year stated. 
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COAL-CHEMICAL MATERIALS 
GENERAL SUMMARY 


The synthetic organic chemical industry of the United States was 
established during World War I, largely from chemical raw materials 
obtained from the carbonization of coal. In the past 2 decades, 
technologic developments in the chemical industries have resulted in 
significant changes in the supply of raw materials. Products formerly 
made solely from the carbonization of coal are now being obtained 
from the processing of petroleum and natural gas. However, carbon- 
ization of coal is still an important source of some of the basic organic 
chemicals, such as benzene, toluene, phenol, and naphthalene, which 
are sometimes referred to as the buil blocks for such end products 
as synthetic rubber, plastics, textiles, dyes, drugs, explosives, and a 
host of other essential materials. The rapid growth in the synthetic 
organic chemical industry since World War 1 tremendously increased 
the requirements of chemical raw materials. The oven-coke industry 
expanded also, but its rate of growth was governed largely by the 

owth of the iron and steel industry. Thus, while the oven-coke 
industry has grown at the rate of only about 2 percent annually since 
1920, the growth in demand for synthetic organic chemicals, partic- 
ularly aromatic, has exceeded 15 percent a year since World War II, 
and consumption of certain important aromatic products has climbed 
20 to 40 percent yearly despite their costly production from petroleum. 
According to reports published by the United States Tariff Commis- 
sion, the value of synthetic organic chemicals swelled from about 
$206 million in 1918 to over $4 billion in 1953. In this same period, 
the value of coal-chemical materials, including surplus coke-oven gas, 
at oven-coke plants increased only from $74.6 million to $346.5 million. 


SURPLUS GAS, THOUSAND CUBIC FEET 
TAR AND LIGHT OIL, GALLONS 


POUNDS 


FiguRE 2.—Average yield of principal coal-chemical materials per net ton of 
coal carbonized in coke ovens, 1915-53.  Yields of light oil and ammonium 
sulfate equivalent represent average for plants recovering these producta. 
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The astronomical rise in value of synthetic organic chemicals was 
due, in addition to increased supply of raw materials from coal 
carbonization, to the tremendous growth in production of the so-called 
“petrochemicals.” The high-temperature carbonization of coal in the 
United States has been applied more to the manufacture of coke for 
metallurgical uses than to the recovery of chemicals. In this process 
roughly 75 percent by weight of the coal charged into the ovens is 
recovered as coke, about 17 percent as gas, and the remaining 8 percent 
as chemical raw materials. It is apparent, therefore, that the economy 
of the high-temperature coking process in conventional coke ovens is 
governed largely by the markets for coke and to a smaller extent by 
markets for gas and chemical raw materials. Figure 3 shows the 
shifts in values of the products from coke ovens since 1929. In that 
year, coke and breeze represented 60 percent of the total value of all 
products, increased steadily in the ensuing years, and reached a peak 
of 77 percent in 1949. Since then the percentage has declined slightly 
and in 1953 was 75 percent. | 

The position of surplus gas as & revenue producer in the coke 
industry has changed drastically since 1929. In that year, surplus 
gas represented 19 percent of the total value of all products. "The 
proportions of total value supplied by surplus gas increased during the 
depression years and reached 21 percent by 1939. Since then, the 
proportion of the total value of coke-oven products supplied by 
surplus gas declined steadily and in 1953 represented only 10 percent. 
The expansion and extension of natural-gas pipelines into areas using 
coke-oven gas caused many utilities to discontinue the distribution of 
coke-oven gas and to convert to natural gas. 
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FIGURE 3.—Percentage of total value of coke-oven products from slot-type 
1% o Dpiieg by coke and breeze, surplus gas, and chemical materials, 
3. 
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. The value of chemical raw materials amounted to 21 percent of the 
total in 1929; but the proportionate share of revenue dropped sharply 
in subsequent years, principally because of the large reduction in 
prices of tar, ammonium sulfate, benzene, and toluene. Between 
1929-39, the average unit value of ammonium sulfate dropped from 
$0.018 per pound in 1929 to $0.011 per pound, tar from $0.051 per 
gallon to $0.048, benzene (all grades) from $0.169 to $0.102 per 
gallon, and toluene from $0.386 to $0.194 per gallon. The low prices 
of coal chemicals that prevailed before World War 11 were, in most 
instances, unchanged during the emergency period by Government 
regulations, but coke prices were increased to compensate producers 
for increases in their coal and manufacturing costs. Thus the pro- 
portion of total value credited to coke and breeze increased, while gas 
and coal chemicals decreased. In 1949.the proportion credited to 
chemical raw materials was only 12 percent of the total value of all 
products. "The substantial increase in benzene prices since 1949 (from 
$0.189 to $0.384), was responsible for the rise in proportion of value 
credited to coal chemicals (15 percent) in 1953. 

The values of the various coal-chemical materials per ton of coal 
carbonized are shown in table 47. The value of ammonia and its 
compounds and other products declined slightly in 1953, but those for 
light oil and its derivatives, gas, and tar increased. 

The total value of surplus gas used and sold, together with value 
of commercial sales of all other coal-chemical materials, totaled $346.5 
million, a new record. However, the value of surplus gas used under 
boilers and in affiliated steel works represented approximately one- 
third of this total. Benzene was the leading revenue producer in 
1953, based on commercial sales, and furnished about one-fourth of 
the total revenue obtained from sales of coal chemicals. Detailed 
O on production and sales of coal-chemical materials are shown 
In table 46. 
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TABLE 46.—Coal-chemical materials produced at coke-oven installations in the 


United States in 1953 ! 


[Exclusive of breeze] 
Product Produced 
Quantity 
Tar, Gude gallons..| 828,728,761 | 448, 504, 349 
Tar, derivatives: 
reosote oil, distillate as such...do....| 31, 342, 703 31, 303, 068 
Creosote oil, in coal-tar solution. do 5, 983, 719 5, 640, 797 
Crude chemical oil do....| 24,812,283 23, 690, 856 
Phenol. pounds. E 959 7, 355, 938 
sass e t tons 579, 641 
PC ne Zi ; 
aide do 301, 529 55, 528 
Other tar derivatives .. 
Ammonia: 
Sulfate pounds. .I, 892, 266, 104 |1, 678, 791, 696 
Liquor (NH: content)........... do.] 40, 691, 507 39, 287, 730 


Total 
Sulfate equivalent of all forms. pounds. . 2, 091, 032, 132 1, 835, 862, 616 
NH; equivalent of all forms..... do....| 522,758,033 | 458, 965, 654 


Gas: 
Used under boilers, etc. -M cubic feet. 53, 748, 111 
Used in steel or allied plants do 11,060,140,519 480, 541, 315 
Distributed through city mains.do.... , 99, 523, 061 
Sold for industrial use........... do.... 39, 144, 163 
vk EE 51,069,140,519 | 672, 956, 650 
"Crude light oil.................... gallons..| 6 205,725,435 18, 438, 408 
Light-oil derivatives: 
E: 8 : ification grades (1%, 2° d 
pecification es (1°, an 
FFF gallons..| 175,570,003 | 170, 456, 681 
Other industrial grades do 2, 013, 762 1, 948, 525 
Motor grade do 1, 160, 043 1, 150, 220 
Toluol (all grades) .............- do....| 30,030,486 35, 444, 655 
Xylol (all grades) do 9, 928, 224 9, 759, 168 
Solvent naphtha (crude and refined) 
gallons.. 6, 285, 346 6, 068, 379 
Other light-oil products do.... 6, 097, 437 3, 257, 336 
I/ reg 237,100, 301 | 228, 084, 964 
Intermediate light oil. gallons.. ; 422 1, 065, 467 
Naphthalene (crude): 
Solidifying at less than 74? O..pounds..| 56,676, 867 52, 974, 072 
Solidifying at 74? and less than 79? C. 
yridi pounds..| 56,260,347 38, 568, 039 
ne: 
Crude bases (dry basis)....... gallons.. 550, 965 455, 561 
Refined (2? O.) pounds.. 1, 292, 415 973, 463 
Picolinés. steet encina do.... 762, 470 755, 753 
Sodium phenolate................ gallons.. 2, 934, 813 2, 806, 380 
Bulfür eer Seed pounds.. 8, 585, 290 8, 826, 460 
Other coal-chemical materials 4 4 
Value of all coal- chemical materials sold.....|..............|.............. 


1 Includes products of tar distillation conducted by coke-oven operators under same 


Bold 


6, 147, 300 
1, 115, 065 


1, 542, 260 
2, 061, 011 


eee — — —— 
w | i — 21 


37, 720, 492 
1, 658, 366 


39, 384, 858 


7, 573, 669 
93, 915, 597 
39, 011, 656 


, , 


315,177,365 
1, 615, 979 


— — | eee, | ud 


147, 727, 356 


11, 074, 653 
3, 118, 497 


1, 522, 532 
447, 791 


———. | ————n C 


82, 826, 259 
204, 362 


1, 938, 497 


346, 519, 393 


2 Water-softening point, less than 110° F. Includes some medium pitch-of-tar re 
3 Water-softening point, above 160? F. Sales and value included with soft pitch-of-tar to avoid disclosure 


of individual company fi 


gures. 
4 Cresols, cresylic acid, pitch coke, road tar, tar paint, and topped or refined tar. 


Includes gas used for heating ovens and gas wasted. 


€ 278,905,871 gallons refined by coke-oven operators to make derived products shown, 


? Ammonium thiocyanate and holder oil. 


11, 350, 332 
58, 687 


rate name. 
by 2 producers. 
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TABLE 47.—Value of coal-chemical materials, coke, and breeze per ton of coal 
carbonized in the United States, 1947-49 (average) and 1950-53 


Product 3 1950 [ 1951 | 1952 | 1953 
Ammonia and its compounds $0. 356 | $0. 5 $0. 352 | 30. 391 $0. 376 
Light oil and its 1 (including naphthalene)........ 451 . 830 . 808 . 875 
Surplus gas sold or used. ee L 292 L 303 1.353 | 1.353 1. 408 
Tar and its derivatives: 
J＋6l1õ ͥ ͥ NM RR . 501 . 526 . 597 . 594 . 609 
Tar burned by producers z . 130 . 091 . 107 . 123 . 127 
Other products een ege giedee sce e en M EE GES .020| .028| .036 | .036 . 035 
FT A ³ eeeeeucen ⁰⁰ A 8 2.750 | 2.981 | 3.275 | 3.305 3. 430 
Coke produced 44 8.488 | 9.477 | 9.945 | 10.178 | 10. 296 
Breeze podle. .. .. ...............-- .191 . 196 . 194 . 204 . 215 
— MM F——— — 
ee ß 222-2222... 11.429 | 12. 654 | 13. 414 | 13.687 | 13.941 


TABLE 48.— Percentage of value of coal recovered by coal-chemical materials in 
the United States, 1947-49 (average) and 1950-53 


Coal value recovered (percent) 


1952 


1953 


Product 
alla and its com pounds 8.9 4.2 4.0 
Light oil and its derivatives nT naphthalene) .... 9.3 8.7 9.5 
Surplus sold or uns... 15.1 14.7 15.2 
Tar and its derivatives - 7. 9 7. 8 6. 6 
Other oduct JJC A A Saana .4 .4 .4 
Kol WEEN 36.6 35.8 35.7 
Value of coal per net ton ee $8. 94 | $9.23 $9. 24 


TABLE 49.—Coal equivalent of the thermal materials, except coke, produced at 
rrr ru cm in the United States, 1913, 1918, 1929, 1939, 1947—49 (average), 
an o 


Materials produced Estimated e 1 8 nesting value ! 


Tar Light oil 
(thousand (thousand 


gas 
(thousand lion cu- gallons) gallons) 


net tons) | bic feet) 


1913........ 115, 145 3, 000 
1918........ 1, 999 263, 299 87, 562 
1929........ 4, 853 680,864 | 200,594 
1939_..___.._ 3,354 554, 406 | 170,963 
1947-49 (av.). 5, 390 715,779 | 246, 607 
1951... os 5, 126 795,311 | 284, 497 
1952 ajaja 4, 639 703,890 | 249, 284 
o 5, 253 295, 725 


A Gen u. per gallon. 
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COKE-OVEN GAS 


Production of coke-oven gas in 1953 totaled 1,069.1 billion cubic 
feet, a new record. Slightly more than one-third of the gas recovered 
was used to heat the coke ovens. "The remainder (surplus gas) was 
used by producers in integrated metallurgical operations and under 
boilers, or sold for distribution through city mains for public use. 
Most of the gas produced at coke plants integrated with iron and 
steel works was used in steel-melting furnaces (open hearths). The 
value assigned to this gas was, therefore, governed by the accounting 
procedures of the respective companies. In 1953, 83 percent of the 
surplus gas &t furnace-coke plants was burned in steel or allied plants 
and assigned a value of $0.195 per thousand cubic feet. The merchant 
plants, including those operated by gas utilities, used only 18 percent 
of their surplus gas and sold 82 percent. "The coke-oven gas distrib- 
uted through city mains by the merchant plants averaged $0.445 
per thousand cubic feet. Of the coke-oven gas distributed through 
city mains, more than two-thirds was supplied by the merchant 
plants; however, the total quantity distributed through city mains 
was the lowest since 1926. "The proportion of coke-oven gas distrib- 
uted through city mains fluctuated widely in the past two decades 
and ranged from 64 percent of the surplus in 1932 to 15 percent in 
1953. Detailed data on surplus gas are given in table 51. 


TABLE 50.—Production and distribution of coke-oven gas in the United States in 
1953, by States, in thousands of cubic feet 


Produced Surplus sold or used 
Used in 
State Per ton WE Value Wasted 
Total of coal b. Quantity —y-i— k 
coked Total Average 

Alabama 85, 176, 199 9.46 | 40, 680, 223 | 42, 521, 520 | $4, 946,807 | $0. 116 1, 974, 456 
California 14, 166, 894 11. 47 865, 067 | 12, 229, 798 (1) 1 1, 072, 029 
Colorado................. 16, 511, 055 11.74 | 8,429,406 7, 975, 124 (1) (1) 106, 525 
Illinois................... 48, 928, 165 9.91 | 18, 335, 965 | 30,006,575 | 4,272,081 . 142 585, 625 
Indiana. 120, 446, 989 9.68 | 39, 972, 041 | 78, 958, 760 | 18, 368, 012 . 233 | 1,516, 188 
Maryland................ 47, 477, 300 10.52 | 9,386, 262 | 37, 540, 301 (1) (1) 550, 737 
Massachusetts 12, 836, 501 10. 6⁴ 1, 801, 620 | 11, 034, 881 (1) CH WEE DEE 
Michigan 42, 717, 285 9.90 | 7,296,187 35, 368, 482 | 7, 506, 785 212 52, 616 
Minnesota 12, 787, 752 10. 51 4,889,766 | 7,219,652 | 1,701, 956 678, 334 
New Jersey.............. 18, 042, 153 10. 89 5, 064, 765 | 12,977,388 O) GER 
New York .. `. 69, 955, 796 10.56 | 21,829, 893 | 47, 122, 513 | 14, 195, 460 . 901 | 1,003, 390 
Bid ... e ER 107, 587, 734 10. 03 | 67,079, 822 | 97,641, 560 | 19,876,341 .204 | 2, 866, 352 
Pennsylvania. ........... 276, 748, 725 10. 14 |108, 349, 507 |163, 356, 598 | 37, 731, 085 . 231 | 5, 042, 620 
Tennessee 2, 791, 691 9.28 1 563 1, 558, 551 1 60 2, 577 
Texa8s._... .- ERROREM 11, 403, 010 10.93 | 4,673,478 | 4,057,783 1) 1 2,071, 749 
ff! AA , 716, 12.09 | 6,415,976 | 17, 525, 353 (!) (1) 2,775, 615 
West Virginia 64, 022, 210 11. 00 | 17,389, 476 | 45,678,550 | 7, 420, 268 . 102 954, 184 

Connecticut, Kentucky, 

Missouri, Rhode Island, 
and Wisconsin.......... 30, 824, 116 | 10.31 | 10, 498, 261 | 19, 583, 261 | 6, 940, 732 . 354 742, 594 
ahhh. ß An 24, 767, 829 8 .--- H 
Total 1953.......... 1, 069, 140, 519 10. 19 |374, 188, 278 |672, 956, 650 |147, 727, 356 . 220 |21, 995, 591 
At merchant plants 153, 560, 648 10. 08 | 48, 450, 268 |103, 153, 468 | 35, 045, 833 . 348 | 1, 956, 012 
At furnace plants........ 915, 579, 871 10. 21 |325, 738, 010 569, 803, 182 111, 781, 523 . 196 |20, 038, 679 
F——— — r Án — x ae | — ͤ | ͤ—— > Ti 
Total 1952 922, 631, 185 | 10.15 |330, 306, 433 576, 358, 364 122, 982, 113 . 213 15, 966, 388 


1 Included with **Undistributed"' to avoid disclosure of individual company figures. 
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TABLE 52.—Coke-oven gas and other gases used in heating coke ovens in 1958, 
by States, in thousands of cubic feet ! 


al 40: 680223... eee eo DE, sQ cuu. 40, 945, 317 
AA . ener 502, 058 
r %% AAA AA ³ y . 8 429, 406 
i i, ͤ r U 4.087205 EE 23, 323, 260 
EE , y GEN 44, 141, 166 
EE ee, ⁰ʒ ... ...l| 9,406,000 | eroe essen 18, 792, 262 

uil a aa TUNE 80 4,490; 388 | -an f asassaaaa , 298, 
Michigan..................... 7,296, 8 AAA 10, 971, 472 EE 18, 267, 659 
Minnesota. -..-.. .. . . . . . ...... 4, 889, 766 493, 337 DO EE EE 5, 402, 658 
New Jersey................... 5, 064, 765 %%% A 1, 979, 502 7, 959, 267 
New rk 8 21,829,893 | 4,104, 144 |............ 146, 400 | 26, 159, 835 
o A 67, 079, 8222222224, 885, 5344 71, 965, 356 
Pennsylvania 108, 349, 507 | 2, 031, 4502 227, 070115, 716, 170 

Tennessee /// WW / A „230, 
C/ A / ⁵˙”“ʃ. ] Z ma ⁊ 4, 673, 478 
Ill ⁵ P! 6, 415,976 |............|............| 8,974,002 |............ 10, 389, 978 
West Virginia. 12,980,470. AAA EE 022 2, 110, 700 26, 523, 132 


Connecticut, Kentucky, Mis- 
souri, Rhode Island, and 
Wisconsin 10, 498, 261 | 3, 417, 8433399 288, 165 | 14, 204, 269 


— n m n -— n  ———T—oOÁHIEII ——— n n TL Ed 


Total 19533 374, 188, 278 | 14, 458, 162 7,059, 284 | 448, 923, 842 


— | —————Á—— | ———————— | ——————Ó——M | —————————— | —————— 


At merchant plants 48, 450, 268 | 13,672, 816 . 6,870,710 | 68, 993, 704 
At furnace plants............. 325, 738, 010 785, 346 19, 555 | 53, 198, 563 188, 574 | 379, 930, 048 
S| | E E | Le, 


901 11, 985, 749 | 400,612, 344 


Total 1952 330, 306, 433 | 16, 218, 658 42, 100, 603 


1 Adjusted to an equivalent of 550 B. t. u. per cubic foot. 
3 Butane, liquefled-petroleum, natural, refinery-oil, and spillage gases. 


CRUDE COAL TAR AND DERIVATIVES 


Crude coke-oven tar is a black, viscous liquid that condenses from 
the volatile matter during the high-temperature carbonization of 
coal. The yield of tar varies widely from plant to plant, depending 
on the kind of coal carbonized, oven temperatures, completeness of 
tar recovery, and other factors. Yields varied from 9.56 to 5.67 
gallons per ton of coal in 1953 and averaged 7.90 gallons for the 
industry. 

Crude tar may be utilized as fuel or it may be distilled into various 
tar products. In the early days of the oven-coke industry, most of 
the tar was burned by the producers in integrated or affiliated steel 
works. The quantity that was not burned was sold to refiners for 
processing into tar products. The early tar-refining plants were 
operated independently of the coke ovens, although many were estab- 
lished near the ovens to be close to the source of supply. However, 
as new markets for coal-tar products developed, the burning of tar 
diminished, and more tar was available for distillation, and some of 
the coke-oven operators began to distill or top their tar. This 
practice expanded in the ensuing years as more coke plants installed 
tar-processing equipment. Topping is primarily to strip the low- 
boiling fraction (distillation range usually under 300? C.), which is 
rich in tar acids, bases, and naphthalene from the crude tar. "The 
distillate or crude chemical oil is sold to tar refineries for further 
processing. The residual tar or soft pitch is generally used by the 
producing company as fuel. Other coke-oven operators distill their 
tars to pitches of medium hardness and then flux such pitches with 
crude tar or highly aromatic fuel oils. "The distillates in such instances 
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contain more creosote in addition to the tar acids, bases, and naph- 
thalene contained in the distillates from the softer residues. At other 
plants the tar is distilled to hard pitch, which is added to the coal 
charged into the coke ovens. 

In 1953 coke-oven operators processed 31 percent of the total produc- 
tion and sold 52 percent to tar refineries. Of the 254 million gallons 
of tar processed by coke-oven operators, 60 percent was topped, and 
the balance was distilled to a higher temperature range to make 
creosote oil. 

Although the quantities of crude tar used as fuel have declined in 
recent years, substantial quantities are still burned. In 1953, 15 
percent of the total production was burned. Iron and steel companies 
operating coke ovens either burn or sell their tar, depending on the 
economics involved. Merchant-coke plants, however, do not burn 
tar and, unless tar-processing facilities are available, must market 
their entire output. 

The principal commerical tar products produced by coke-oven 
operators are creosote oil and crude chemical oil (tar-acid oil). Pro- 
duction of creosote oil decreased 5 percent in 1953, but crude chemical 
oil increased 22 percent. Although the volume of crude chemical 
oil sold was 13 million gallons less than creosote, the value of sales 
= almost the same because of the higher unit price of the chemical 
oil. 


COKE-OVEN AMMONIA 


Production of coke-oven ammonia reached a new record of 522.8 
million pounds in 1953, a gain of 17 percent over 1952 and 23.9 million 
pounds above the previous maximum of 1951. Although coke ovens 
were the principal source of chemical nitrogen in the United States 
before the 1930's, synthetic-ammonia plants have increased capacity 
tremendously in the past 2 decades, particularly since the beginning 
of World War II, and production of coke-oven ammonia was onl 
one seventh of the United States production in 1953. 

Coke-oven ammonia is recovered either in water solution (ammonia 
liquor) or as 8 crystallized ammonium sulfate. In 1953, 80 of the 83 
active plants recovered ammonia, 67 made ammonium sulfate, and 
15 made ammonia liquor (2 plants made both sulfate and liquor). 
Most of the coke-plant operators convert the ammonia into ammonium 
sulfate. In 1953, 90 percent of the total ammonia recovered was 
made into sulfate, all of which was used as & nitrogenous fertilizer. 
Part of the ammonia liquor, which is 8 relatively strong solution of 
ammonia in water, was used for making soda ash, ammonium chloride, 
and sulfuric acid and part for agricultural purposes. 

The yield of ammonia per ton of coal varied among plants in 1953, 
but the industrial average yield has not varied much in the past 
decade. The 1953 average yield was 20.09 pounds of ammonia per 
ton of coal, which was slightly higher than in 1952 but substantially 
below the yields obtained during the midthirties, when ovens were 
operated at lower temperatures to lengthen coking cycles, which 
tended to increase ammonia yields. 
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CRUDE LIGHT OIL AND DERIVATIVES 


À new record was established for coke-oven light oil in 1953, when 
production reached 295.7 million gallons. This total was 4 percent 
above the previous maximum of 1951, largely the result of the peak 
tonnage of coal charged into slot-type ovens and to an improvement 
in yields. The yield of crude light oil was the highest since 1941, 
because of improvement in coal quality and increased efficiency of 
scrubbing and refining facilities at the coke plants. Crude light oil, 
when fractionally distilled, yields about 64 percent benzene, 14 percent 
toluene, 5 percent xylene, 8 percent other aromatic hydrocarbons and 
derivatives, and 9 percent contaminants, such as distillation forerun- 
nings, unsaturated hydrocarbons, and absorbent oil. Actual yields 
at oven-coke plants in 1953 and prior years are shown in table 56. 

Coke-oven operators refined 94 percent of the crude light oil pro- 
duced. The coke industry supplied the bulk of the benzene used in 
the United States in 1953, furnishing 65 percent of the total United 
States production. Production of benzene from certain petroleum 
fractions increased sharply in 1953 and represented 23 percent of the 
total, production from tar distillation supplied the balance (12 per- 
cent). Part of the benzene made by the tar distillers was produced 
from imported crude benzene. Although coke ovens were the prin- 
cipal source of toluene and xylene before World War II, the petroleum 
industry supplied the bulk of these two chemicals in 1953. Coke- 
plant operators produced only 23 percent of the national production 
of toluene and 9 percent of the xylene. Output of coke-oven solvent 
naphtha, an aromatic material used mainly as a solvent, increased 
slightly in 1953. Details on production and sales of the light-oil 
derivatives are shown in tables 55 and 57. 


CRUDE NAPHTHALENE 


Coal carbonization was the source of virtually all of the naphthalene 
originating in the United States in 1953. Experimental quantities 
were produced by coal hydrogenation in a large-scale pilot plant 
operated by the Carbide & Carbon Chemical Corp. at Institute, 
W. Va. oal hydrogenation will probably provide large quantities 
of naphthalene in future. Coke-plant operators recover crude 
naphthalene either from the refining of crude light oil and coal tar or 
from the final coolers. The commercial grades of crude naphthalene 
are determined by the melting point of the material. Crude grades 
ranging from 74? to 79? C. are suitable for some industrial uses without 
further refining. Crude naphthalene below 74? has virtually no 
direct commercial use and is sold by the coke-plant operators to tar 
refiners for further processing and upgrading. As shown in table 46, 
about half of the naphthalene recovered by coke-plant operators in 
1953 was less than 74? C. Some of the crude naphthalene produced 
(melting point, above 74?) was used by the producers for the produc- 
tion of phthalic anhydride and other intermediate products. The 
SE 55 this grade was sold for direct application into intermediate 
chemicals. 
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TABLE 55.—Coke-oven crude light oil produced in the United States and derived 
products produced and sold in 1953, by States, in gallons 


Crude light oil Derived products 
Active : 
Btate plants ! 1 Kee on Sold š 
Produced | “coal Produced 
coked en 2 Dec. 31 
. 7| 2, 625, 743} 2.51) 22,191,571] 275, 965) 18, 959, 283 
California 1| 3, 453, 329 2 80 3, 456, 302 8, 543| 3, 046, 781 
Colorado 1| 4,958,027} 3. 530 4, 890, 600 27, 644] 4, 229, 962 
Illinois 7| 12, 921, 221 2 660 3, 934, 990 180, 204 7, 466, 530 
Indiana 4| 31,593, 145| 2. 74 32, 363, 8988 315, 9660 27, 051, 411 
Maryland.............. 1| 14,421,582;  3.20| 16, 268, 411 236, 664| 14, 089, 673 
Massachusetts 1| 3, 595, 162] 2. 98 3, 775, 647] 49, 627] 3, 355, 192 
Michigan 4| 10,839,810] 2.51] 6, 275, 070 117,619) 5, 608, 361 
New Jersey...........- 1| 2, 998, 5211 2. 590909 J)) H 
New Lor .. 5| 20, 531, 500 3. 10] 28, 712, 117 407, 227 22, 824, 753 
o E 16| 48, 902, 841 2. 93| 44, 679, 243} 514, 670) 36, 177, 165 
Pennsylvania 14| 82, 413, 123 3. 02 78, 751, 4361, 398, 520| 68, 086, 938 
Tennessee 1 „360 2. 63 789, 311 , 03 708, 197 
CC ----- 2| 2,614,108) 2. 51] 2, 614, 108 11, 059] 2, 258, 231 
CCC uz 2 8,222, 1 3. 72 8, 240, 387 80, 882 6, 597, 913 
West Virginia.......... 5| 18, 248, 536] 3. 14 16, 264, 299| 181, 565 14, 302, 039 
Connecticut, Ken- 
td Missouri, and 
e 4| 6, 596, 303] 2.43 2, 698, 481] 269,047| 2,337,872 
Undistributed AA E ũ VfG ⁵ ⁵ĩ Vd ĩͤ ( 8 
Total 1953 76295, 725, 435 2. 90278, 905, 871,4, 089, 341 237, 100, 301,228, 084, 964/82, 826, 259 
At merchant plants. 20 33, 196, 059 2. 510 24, 205, 5471, 055, 162, 21, 436, 298 19, 311, 703, 6, 880, 183 
At furnace plants 56 262, 529, 376 2. 96 254, 700, 324 3, 034, 179/215, 664, 003 208, 773, 26175, 946, 076 
Total 1952 E 283, 837 2. 79 237, 312, 04613, 990, 324/204, 600, 586|199, 801, 721/65, 219, 720 


1 Number of plants that recovered crude light oil. 
hs e e 2000 ,032 gallons of crude light oil from own production and 2,335,239 gallons purchased 
om other coke plan 
3 Excludes 18,438,408 gallons of crude light oil valued at $4,616,477 sold as such. 
‘Included with “Undistributed” to avoid disclosure of individual company figures. 


TABLE 56.—Yield of light-oil products from refining crude light oil at oven-coke 
plants in the United States, 1929, 1939, 1947—49 (average), and 1951-53, in 
percent. 


Benzol 
Toluol, | Xylol 
Year a crude 0 ligt on 
an an nap 
Motor e refined | refined products 
NEE 54.4 12.8 9.4 () 3.7 3.4 
IJ WWWWWWWhhoi ous ARM M HEU 48. 6 15.4 12.1 2.5 2.9 3.8 
1947-49 (a verage).......................... 6.5 59. 2 11.7 3.1 2.3 3.3 
E eene erer 1.9 63.9 12. 7 3. 4 2.2 2. 6 
e DRAN A 12 (2) 65. 4 12. 9 3.4 2.0 2.6 
777 A . 4 63. 7 12. 9 3. 6 2.2 2.2 
1 Included with solvent na apo 
2 Included with “Other light-oil products” to avoid disclosure of individual company figures. 


TABLE 57.—Benzene and toluene produced at oven-coke plants in the United 
States, 1941, 1947-49 (average), and 1951-53, by grades, in gallons 


Benzene Toluene 
SES Nitration | Pure com- Nitration | Pure com- 
Motor ° mercial or | Allothe o mercialor | All other 
or 1? C. 29 O or 1? C. 29 C 

194_......... 106, 372, 000 | 15, 414, 500 | 18, 286, 400 | 4,182,600 | 14,689,800 | 13, 268,500 | 1,378, 900 
101749 (average). 15, 246, 900 38,335, 100 | 98,395, 100 | 2,535,900 | 21,407,400 | 5,529, 200 568, 600 
71 5, 103, 700 45, 057, 500 128, 315, 700 | 4,476,100 | 24,772,500 | 8,689, 700 839, 300 
192 Eege (1) 46, 211, 300 104, 030,800 | 4,872,200 | 21,342,000 | 7,613,400 | 1, 567, 100 
„ 1, 160,000 | 51, 566, 400 120, 939, 500 | 5,086,900 | 26,834, 400 | 8, 330, 500 871, 600 
SS d 


1 jthheld to avoid disclosure of individual company figures. 
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TABLE 58.—Crude naphthalene produced and sold by coke-plant operators in 
the United States, 1947-49 (average) and 1950-53 


Produced 
(pounds) 


Pounds Average 
Total per 
pound 
1947-49 (average 90, 969, 011 84, 134, 022 $3, 467, 526 $0. 041 
ig EE 102, 657, 724 4, 425, 894 . 043 
VOS WEE 130, 200, 785 6, 849, 831 053 
11 106, 903, 506 96, 457, 812 4, 961, 657 . 051 
JJ E E 88 112, 937, 214 91, 542, 111 4, 387, 426 . 048 


COKE OVENS OWNED BY CITY GAS COMPANIES 
(PUBLIC UTILITIES) 


Table 59 separates carbonization activities of oven-coke plants 
operated by gas utilities from those owned by other interests for 1952 
and 1953 to provide data on the coking operations of city gas works 
proper and to indicate their relative importance to the oven-coke 
industry. Before the development of long-distance natural-gas pipe- 
lines in the United States, slot-type coke ovens operated by gas utilities 
furnished & large part of the manufactured gas distributed for resi- 
dential and commercial heating. 'The number of oven-coke plants 
operated by gas utilities reached a peak in 1934, when 23 such plants 
were active. In that year, gas utility plants produced 11 percent of 
the United States oven-coke output, 12 percent of the crude coke- 
oven tar and gas, 9 percent of the coke-oven ammonia, and 4 percent 
of the crude light ol Vigorous competition from natural gas imme- 
diately before and since World War II has reduced the number of 
gas-utility coke plants. The latest plant to retire its coke ovens 
permanently was the Providence Gas Co., which closed its Providence, 
R. I., coking operations in December. This reduced the number of 
active plants at the end of the year to 5, and 1 of these was expected 
to close as soon as coal stocks werelowered. Utility plants produced 3 
percent each of total oven coke, crude tar, coke-oven gas, and ammonia 
and 1 percent of the crude light oil. 
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Fuel Briquets and Packaged Fuel 
J. A. DeCarlo and Maxine M. Otero 


A 
GENERAL SUMMARY 


RODUCTION of fuel briquets and packaged-fuel cubes or blocks 

dropped for the third consecutive year in 1953, reflecting a con- 

tinuing decline in demand for these types of manufactured solid 
fuels. The output of briquets was 22 percent below 1952 and 39 per- 
cent less than the average for the base period, 1947-49. The decrease 
for packaged-fuel cubes was even greater, as the 1953 production was 
about half of the average for 1947-49. The growing acceptance of 
natural gas and fuel oil by home owners was a principal factor in the 
sharp decline in production. Other contributing factors were high 
costs for materials and manufacturing, which weakened the competi- 
tive position of these processed fuels in virtually every major residen- 
tial-fuel market. As briquets and packaged-fuel cubes are primarily 
adapted for hand firing, they are subject to the further handicap of the 
trend toward automatic equipment. There are still, however, a large 
number of hand-fired furnaces and other heating equipment for which 
briquets and packaged-fuel cubes are ideally suited, and the clean- 
liness and ease of handling make them still attractive. 

Although coal briquetting was started in the United States to utilize 
the large quantities of anthracite silt and culm for which there was no 
market, low-volatile bituminous coal quickly became the predominant 
raw fuel used in the manufacture of briquets and packaged-fuel cubes, 
and this type of coal still leads by a wide margin. 

The two processed fuels differ widely, however, in the kind of binding 
material used. Petroleum asphalt is the principal binder used for 
manufacturing fuel briquets in the United States, as only three plants 
used other types of binders in 1953. Starch, mostly in the form of corn 
or wheat flour, is the principal binder D in manufacturing 
packaged fuel. In 1953 only one plant used an asphaltie binder, 
while all others used starch in one form or another. In the manu- 
facture of fuel briquets, an average of 142 pounds of binding material 
per ton of raw fuel was used in 1953, whereas only 14 pounds of binder 
was used in making packaged fuel. 

The average value per net ton f.o.b. plant of fuel briquets in 1953 was 
$11.86, an increase of $0.13 per ton, whereas the average value per ton 
for packaged fuel ($18.71) was substantially higher. “There are 
several reasons for this difference in average values, Fuel briquets are 
made in large quantities for bulk shipment to wholesalers and retailers, 
with only a small percentage sold direct to consumers, while packaged 
fuel is made for local consumption in relatively small plants, resulting 
in higher manufacturing costs. The marketing of packaged fuel is also 
quite different, inasmuch as the preponderance of production is sold 
in small lots to consumers who pick up a supply in their passenger cars 
at the retail dealers” yards. 
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THOUSANOS QF NET TONS 
4,000 


Ficure 1.—Production of fuel briquets in the United States, 1929-53, by regions. 


TABLE 1.—Salient statistics of the fuel-briquetting industry in the United States, 
1947-49 (average) and 1950-53 


1947-49 
(average) 1950 | 1951 | 1952 1953 
Production: 
Eastern States net tons. 971, 895 934. 635 796, 359 886, 627 1 819, 153 
Central States do....| 1,781,575 | 1,691,914 | 1,464,185 | 1,250,365 960, 908 
Pacific Coast States do.... 147, 878 143, 471 126, 675 142, 7 (2) 
"Totülsseuecdo aeneo ccce do....| 2,901,348 | 2,770,020 2. 387, 219 | 2, 279, 756 1, 780, 061 
Value of production J%%%%ͤͤ 8 831. S05, 000 $32,039, 379 $27, 454, 638 $26, 743, 120 | $21, 111, 293 
Averaze value per net ton, f. o. b. plant: 
Eastern States... $8. 93 $9. 50 $9.7 $10. 00 $10. 04 
Central States n $11. 54 $12. 46 $12.31 $12. 79 $12. 91 
Pacific Coast States. $13.77 $14. 49 $12. 90 $13. 23 $13. 52 
Hannes,; 8 net tons.. 360 804 123 168 97 
Exports3____._..................... do 207. 928 175, 768 168. 780 132. 7 102, 907 
Apparent consumption $............ do....| 2,693,780 2. 595. 056 2,218,562 | 2,147, 138 1, 677, 251 
99, 000, 000 | 100, 000, 000 


World production do. gg 62, 000, wu 90. 000, 000 | 97, 000, 000 | 


Includes Pacific Coast States. 

1 Combined with Eastern States to avoid disclosure of individual company figures. 
8 Compiled from records of U. S. Department of Commerce. 

4 Production plus imports minus exports. 


TABLE 2.—Salient statistics of the packaged-fuel industry in the United States, 
1947-49 (average) and 1950-53 


194749 


(average) 1950 1951 1952 1953 

Production: - 

Eastern States net tons 1, 656 

( don. 188.655 ] 135.682 119. 845 196,267 | — 179,732 

/ e euch. uo do.... 155, 281 135, 682 119, 535 96, 267 79, 732 
Value of production $2, 615, 238 | $2, 430, 847 | $2, 169, 539 | $1, 780,471 | $1,492, 119 
Nee value per net ton f. o. b. plant: š e $ 
ern 8 17.21 17. 19 18. 08 1 
Central States $16. 56 $17.92 518 15 818 50 $18. 71 


1 Combined to avoid disclosure of individual company figures. 
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SCOPE OF REPORT 


The statistics in this chapter, except where otherwise noted, are 
based on data voluntarily supplied to the Bureau of Mines by the 
manufacturers of fuel briquets and packaged fuel within the conti- 
nental limits of the United States. Data on fuel briquets have been 
collected and published without interruption since 1907, when the 
Federal Geological Survey began an annual canvass of the industry. 
Statistics on packaged fuel, however, go back only to 1935. Briquets 
made from charcoal, wood scraps, and truit pits are not included in 
the Bureau of Mines review. The base year has been changed from 
the average of the 4 years 1935-39 to 1947-49 to provide a period 
reflecting the changing pattern of fuel economy in the United States 
since World War Il. 

In 1953, questionnaires were sent to 40 fuel-briquet plants, and 
returns were received from 36. In the packaged-fuel industry, 53 
plants were canvassed, with replies received from 44. In no instance 
was an attempt made to estimate for the nonreporting plants. For 
both fuel-briquet and packaged-fuel plants, the companies that did 
not reply were small, operating intermittently in previous years, and 
were assumed to be idle in 1953. 

The standard unit of measurement used in this report is the short 
or net ton of 2,000 pounds. 


FUEL BRIQUETS 
CAPACITY 


The annual productive capacity of the briquet industry declined 
slightly during 1953 and at the end of the year totaled 4.2 million tons. 
Briquet plants are larger operations than packaged-fuel plants, and 


TABLE 3.—Annual capacity and production of briquetting plants in the United 
States, 1949-53 


Production 
Active Annual 
plants 0 Percent of 
Net tons annual 
capacity 
Drs E et oo el Sue ⁵ ⁵ sas S h Ez 33 4, 616, 360 2, 403, 971 52.1 
77)))ã ⁵³ð E ĩͤZ ĩðͤ 8 31 4, 455, 000 2, 770, 020 62.2 
leet 28 4, 406, 680 2, 387, 219 54.2 
155 J; y ⁵¼K E SEA 28 4, 442, 500 2, 279, 756 51.3 
Plants with capacity of— 
h A A A EE 
25,000 to less than 100,000 tons 10 480, 000 188, 238 39.2 
100,000 to less than 200,000 tons 8 876, 000 319, 433 36.5 
200,000 to less than 400,000 tons 5 1, 360, 000 645, 019 47.4 
400,000 or more tons 3 1, 500, 000 627, 371 41.8 
VK 7 EH 26 4, 216, 000 1, 780, 061 42, 2 
Plants with hg els of — 2 
an 5, Eltre tegt 
5,000 to less than 10,000 tons.. a 3 ) ! 240, 000 1 33, 036 13.8 
10,000 to less than 25,000 tons. 3 170, 000 55, 651 32.7 
25,000 to less than 100,000 tons 11 1, 146, 000 410, 793 41.1 
100,000 or more tons 7 2, 660, 000 1, 220, 581 45.9 
TOUR) RE 26 4, 216, 000 1, 780, 061 42.2 


! Combined to avoid disclosure of individual] company figures. 
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annual capacity averaged 162,000 tons per plant. The rate of pro- 
duction dropped markedly from 1952 to average 42.2 percent of 
capacity for the year. Smaller plants were affected to a greater 
extent by the decline in briquet demand than the larger operations. 
As indicated in table 3, the 8 plants that had an average capacity of 
over 200,000 tons a year operated at 44.5 percent of capacity com- 
pared with an average of 37.4 percent for the 18 plants having an 
average capacity of less than 200,000 tons. 


DOMESTIC PRODUCTION 


Briquetting converts coal fines or other pulverized material into 
coherent shapes by either directly compressing the fine material itself 
or by compacting an intimate mixture of the fine material and an 
appropriate binding agent. The briquets are produced in a variety of 
sizes, shapes, and weights, depending upon the purpose for which they 
are intended. Most of the briquets produced are pillow shaped and 
weigh about 3 ounces each. Fuel briquets are designed to be strong 
and durable to withstand railroad transportation, deterioration in 
storage, and rough treatment in mechanical fuel-handling equipment. 
Fuel-briquetting plants, usually of large capacity, are located at the 
mines, docks, or near large culm banks where fine coal is concentrated 
and seldom are operated in conjunction with a retail coalyard. 

Production of fuel briquets has centered largely in areas wherever 
large quantities of fine coal are available. Thus, the principal bitu- 
minous-coal-and anthracite-mining areas and the docks along the 
Great Lakes continue as the principal sources of fuel briquets. The 
decline in briquet production in 1953 was general, with all of the pro- 
ducing regions sharing in the decrease. The Central States, including 
the States along the lakes, maintained their rank as the leading pro- 
ducing region with 54 percent of the total output in 1953. Wisconsin, 
located on the lakes, produced about two thirds of the tonnage made 
in this area. Production for the Eastern States and Pacific Coast 
States could not be shown separately in 1953 without disclosing indi- 
vidual company figures, and the total for the two regions was less than 
that for the Eastern States alone in 1952. The ranking States, in 


TABLE 4.—Production and value of ias briquets in the United States, 1959-53, 
y areas 


1952 1953 


Change from 


Area! 
Active Production value | Active [Production 1952 (percent) 
plants | (net tons) plants | (net tons) 
Eastern States....... 6 | 21,029, 391 |2 $10,755,096 5 
Central States 20 1, 250, 365 | 15, 988, 024 19 960, 908 | 12, 405, 757 
Pacific Coast States. 2 (3) (3) 2 (3) (3) 
Total. 28 2, 279, 756 26, 743, 120 26 1, 780, 061 | 21, 111, 293 


1 Eastern States include Pennsylvania and West Virginia; Central States—Arkansas, Illinois, Indians, 
Ran VE Minnesota, Missouri, North Dakota, and Wisconsin; Pacific Coast States—Oregon an 

ashington. 

2 Includes Pacific Coast States. 

Combined with Eastern States to avoid disclosure of individual company figures. 
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order of tonnage, in these two geographic areas were as follows: West 
Virginia, Pennsylvania, Oregon, and Washington. West Virginia 
alone produced 27 percent of the national total. 


TABLE 5.—Production of fuel briquets in the United States in 1953, by months 


Month Net tons 
September............ 181, 949 

; October ] 236,7 
111, 564 || November 205, 064 
131,017 || December 209, 499 


Raw Fuels.—The briquetting process is applied to a wide variety 
of raw fuels, ranging from North Dakota lignite (after carbonization 
at low temperature) to Pennsylvania anthracite, petroleum coke, 
and residual carbon from oil-gas manufacture. The principal fuel in 
1953 was bituminous coal, which represented 65 percent of the total 
raw fuels used. All but a small quantity of bituminous coal was of 
the low-volatile variety. Approximately 18 percent of Pennsylvania 
anthracite and 10 percent of residual carbon were also used. The 
remaining percentage was made up of semianthracite and anthracite 
(mostly from Arkansas), lignite char, and petroleum coke. Bitumi- 
nous coal was used widely in the Eastern and Central States; Penn- 
sylvania anthracite, either alone or combined with bituminous coal, 
was used in Pennsylvania and Wisconsin. Residual carbon was 
the only raw fuel used on the Pacific coast. 

Binders.—One of the important factors in the briquetting of solid 
fuels is the binder. Although the Bureau does not collect information 
on the cost of raw materials, the cost of binders, no doubt, is one of the 
major expenses, and the manufacturers of briquets select with care 
the kind of binding material and the rate of application. An informa- 
tive paper on briquet binders was presented at the Third Biennial 
Briquetting Conference held at Banff, Alberta, Canada, on August 31, 
1953.21 Petroleum asphalt is used almost exclusively and, based on 
reports received from the briquet producers, 117,000 tons was used. 
The percentage of binder used per ton of raw material ranged from 
5 to 11 n and averaged 7.1 percent for the entire Peat 
Only 1 plant used a mixture of petroleum asphalt and coal-tar pitc 
and 2 plants reported that no binding material was used. 


SHIPMENTS 


According to reports submitted by producing companies, distri- 
ution of briquets was widespread, extending to 35 States, the District 
of Columbia, Alaska, Canada, Sweden, Japan, France, and Italy. 
Although shipments are extensive and in some instances cover great 
distances, the principal centers of consumption are the 5 
States. Wisconsin, the principal producing State, was the fina 
destination of 18 percent of the total tonnage distributed in the United 
States. Missouri and Michigan followed in the order named, and 
the combined tonnage destined to consumers in these States amounted 


) 


1 Miller, Joseph G., The Cost of Briquetting Binder.: Inf. Cire. 6, Proc. 3d Biennial Briquetting Conf., 
Natural Resources Research Inst., University of Wyoming, November 1953, pp. 23-29. 
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TABLE 6.—Raw fuels used in making fuel briquets in the United States in 1958 


| Net tons 
Plants | ?lants 
Ty Séier Raw Aal Batti Steg 
ype raw (bet ton] puros raw Yard Other 
fuels |* š fuels | screen- raw Total 
ings fuels 

Anthracite: Yard sereenings. ...... 1 9 KN re (1) 

Pennyslvan la 11 305,124 || Raw fuels (other than 

Other than Penn- yard screenings)..... W 1, 125, 233 1, 125, 233 

Wan 2 E 49. 060 Yard screenings and 

Semianthracite i other raw fuels. ..... 7 |948, 728 188, 182 536, 910 
Bituminous coal: — — 

Low volatile 16 La 072.670 d APA 26 |348, 728 |1, 313, 415 |1, 662, 143 

High-volatile `... `` ITESO 
Petroleum coke... .... 3 73, 366 | 
Residual carbon from | 

manufacture of oil gas. 2 |l —— 
Semicoke (lignite char). GE 161, 923 | 
jio 152.524 3 26 1, 662, 143 
| 


: 1 Combined with “Yard screenings and other raw fuels" to avoid disclosure of individual company 
gures. 

? Combined to avoid disclosure of individual company figures. 

? Some plants used over 1 type of raw fuel; hence, the sum of the plants exceeds the total. 


TABLE 7.—Number of briquetting plants in the United States, 1949-53, by type 
of binder used 


1 Residual carbon from manufacture of oil gas was used as raw fuel necessitating no binder. 


to 25 percent. Substantial tonnages were delivered in Minnesota, 
Indiana, and Illinois which combined totaled 25 percent. As in 
former years, Canada was the principal market outside the United 
States. 'The exported tonnage shown in the accompanying table 
differs from the data compiled by the United States Department of 
Commerce, Bureau of the Census. The Bureau of Mines figures 
include briquets made from residual carbon and petroleum coke, 
whereas the Bureau of the Census figures do not. Also, the Bureau 
of the Census does not include in its export data shipments to our 
Armed Forces overseas made by the Department of Defense, whereas 
such shipments are reported as exports to the Bureau by the producing 
companies. 


VALUE 


The total sales value, f. o. b. plants, of the briquets manufactured 
in 1953 was $21 million, a decrease of 21 percent from 1952. The 
average sales value per ton produced was $11.86 compared with $11.73 
for 1952. The industry average is of doubtful significance because of 
the differences in cost of raw material and in prices of competing fuels 
in the various parts of the country. The average prices received in 
the three major sections of the country are shown in table 1. The 
lowest average per ton was in the Eastern States, largely because of 
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TABLE 8.—Destination of shipments of fuel briquets in 1952-53, in net tons 


[Based upon reports from producers) 


Destination 1952 1953 Destination 1952 1953 
Arkansas 2, 351 5,062 || New York.................... 12. 150 8, 930 
California. ................... 36 953 || North Carolina............... 33, 031 27, 941 
Connecticut 1, 945 2, 263 || North Dakota 73, 217 59, 430 
Delaware 122 , s ol ls ES s: 91, 897 83, 725 
District of Columbia 1, 143 1,230 || OF ROMS. coos ee eier 362 
Feriideñ3 385 160 || Oregon 48, 015 38, 244 
AG ³ ⁰⁰ ....- 34 |... .  . eee Pennsglvania 21, 856 15, 639 
Ines. 152, 913 108, 242 || Rhode 1sland..-..--.-.----.--- 908 593 
Indiana. ..................... 148, 230 122, 644 || South Carolina............... 4, 441 2, 716 
VOW EE 59, 218 48,277 || South Dakota................ 79, 709 69, 849 
Kansas 7, 686 7,698 || Tennessee 2, 811 2, 122 
Kentucky -.------------------ 6, 550 5,859 || Vermont 1, 955 1, 437 
Mines 6. 036 4,289 || Virginia 39, 857 34, 119 
Maryland.................... 13, 843 11,904 || Washington 19, 631 17, 214 
Massachusetts 18, 312 16,020 || West Virginia 2, 009 1, 279 
Michigan 231, 965 194, 428 || Wisconsin 372, 632 280, 020 

TA: aaa 244, 137 158, 144 — VÑ 

issouri. .................... 238, 802 200, 148 Total..____ 8 1,970,351 | 1, 560, 877 
Nebraska. 19, 035 15, 165 || Exported..................... ; 207, 618 
New Hampshire 2, 203 2, 117 —_ — 
New Jersey 10, 840 22, 432 Grand total. ........... 2, 201, 037 | 1, 768, 495 
New Mexico 446 |.......... 2 


TABLE 9.—Shipments of fuel briquets in the United States, 1952-53, by method 
of transportation, in net tons ! 


1952 


Origin 
Rail Truck 3 Total 
Eastern States v2. 936, 181 89, 915 1, 026, 096 750, 647 72, 348 822, 995 
Central States 842, 841 392, 100 | 1,234, 941 620, 108 325, 392 945, 500 
Pacific Coast States (9 (5 (9 (9 (4) 
Ge 1, 779, 022 482, 015 | 5 2, 261, 037 1, 370, 755 397,740 | 51,768, 495 


1 Includes shipments destined for export as reported by producers directly to Bureau of Mines. 
3 Includes quantities shipped by barge. 
3 Includes Pacific Coast States. 
4 Combined with Eastern States to avoid disclosure of individual company figures. 
: š An 1 4,990 tons was used by 4 producers as fuel at their plants in 1952 and 260 tons by 2 pro- 
ucers in s 


lower raw material and freight charges. The average realization of 
the plants in the Central States was nearly $3 per ton higher than for 
the Eastern States because of higher fuel costs, due partly to freight 
charges. The highest plant values are in the Pacific Coast States, 
where the raw fuel is residual carbon from the manufacture of oil gas. 


FOREIGN TRADE? 


Imports of fuel briquets were insignificant, as only 97 tons, all of 
which came from Canada, entered the United Statesin 1953. Exports, 
however, which usually range between 5 and 10 percent of the produc- 
tion, declined 23 percent from 1952 and totaled 102,907 tons valued 
at $1,676,746. All but 154 tons of the briquets exported was destined 
to Canada, and over half of these Canadian shipments moved through 
the Buffalo customs district. Substantial tonnages also entered Can- 
ada at the Dakota, St. Lawrence, Duluth-Superior, and Michigan 


? Figures on imports and exports compiled by Mae B. Price and Elsie D. Page, of the Bureau of Mines’ 
from records of the U. 8. Department of Commerce. 


846805—56— —19 


282 MINERALS YEARBOOK, 1953 


customs districts. As previously noted, export data shown in table 
10, compiled from the records of the United States Department of Com- 
merce, differ widely from the export figures reported by the producing 
companies to the Bureau of Mines (see discussion in Shipments section). 


TABLE 10.—Fuel briquets (coal and coke) exported from the United States, 
1951-53, by country of destination and customs district 


[U. 8. Department of Commerce] 


1951 1952 1953 


Net tons Value Net tons Value Net tons Value 


COUNTRY 

Afghanistans 3 )“ ³ðWA—w 8 
III/ ů ] ́Vdddd E EEN 1 , 37 
Gangs ie scene 168, 676 | 2,387, 477 132, 751 | $2, 258, 558 102, 753 1, 674, 367 
h NC AS 30 EK AAA 2 c ¿Q 2: 
Dominican Republic..........|............]............] 65 129|............]...........- 
ElSalvador................... 101 e E, A EE 

Dell! kansan 168, 780 | 2,389, 657 132, 786 | 2,260, 818 102, 907 1, 676, 746 

CUSTOMS DISTRICT 

Bula lO concisa zii mies 1, 392, 942 62,586 | 1, 106, 583 51, 847 896, 361 
Dakota.. nu ebiiocudh 24, 324 302, 515 25, 050 327, 619 19, 714 232, 891 
Duluth and Superior 21, 196 267, 837 12, 406 173, 529 12, 139 165, 049 
Maine and New Hampshire... 1, 077 18, 955 1, 885 32, 274 994 18, 850 
Michigan 4, 941 44, 605 2, 731 30, 353 3, 814 49, 709 
New Orleans 101 ))). ⁰ ⁵³ . EE 
New York. ................... 16, 741 65, 201 35 2, 400. EE A oorasesianie 
A A PA AA EE 75 1, 012 
St. Lawrence 14, 855 294, 632 27, 095 587, 148 13, 820 
San Francisco................- JJ SRM HV EROR. 
Vermont 54 600 98 /// EN 
MIFEIDIA calc Le ⁰³˙¹iA ³˙¹ꝛ ͥm᷑ EE K EEN 154 2, 379 
If! AAA O EE 350 4, 240 

SN A 2. 22 s: 168, 780 | 2,389,657 132, 786 | 2,260, 818 102, 907 1, 676, 746 


1 Estimated from sample data; district data not available. 


TECHNOLOGY 


Considerable research and technological studies have been made in 
recent years in a number of countries on the briquetting of solid fuels. 
The countries that have made the greatest strides in briquetting 
peat, lignite, and various ranks of coals are those where there are 
vast tonnages of such fuels which, in their natural state, do not lend 
themselves well to storage, handling, or combustion. In Germany, 
France, U. S. S. R., and Canada the so-called brown coal or lignite 
is very poor in its natural state but, when relieved of its excess moisture 
and briquetted, serves a definite economic need. 

Developments and future possibilities for briquetting coal in 
western Canada were summarized in an article published in 1950.5 

Extensive and systematic research has been conducted over many 
years in Germany, resulting in the adoption in March 1950 of tenta- 
tive standards on briquet-plant operations and final standards for 
briquetting equipment similar to the technical standards on various 
materials and testing methods approved and published by the Ameri- 
can Society for Testing Materials. 


3 Long, W. A., Briquetting of Alberta Coals: Trans. Canadian Inst. Min. and Met., vol. 53, 1950, 9 pp. 


> ecu, ̃ Miri UR. ae i e 
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Briquetting in the United States and other countries was initiated 
primarily to upgrade or salvage waste, such as anthracite culm or 
silt, and degradations from low-volatile bituminous coal. However, 
the vast reserves of lignite and subbituminous coal of the United 
States offer promising possibilities for supplying future energy require- 
ments, and studies on drying, carbonizing, and briquetting of these 
coals are being made by Government agencies, research laboratories, 
and colleges. One of the organizations interested in the briquetting 
of coals is the Natural Resources Research Institute of the University 
of Wyoming. As an outgrowth of briquetting-industry contacts, the 
institute sponsored the First Briquetting Conference at Laramie, 
Wyo., June 24-25, 1949. A number of papers were presented on 
various aspects of the fuel-briquet industry, among which were: 
(1) Latest developments in briquetting machinery, (2) availability 
and known properties of various binder materials, and (3) drying and 
preheating of coal for briquetting, etc. A complete report on this 
first meeting was published in October 1949.“ A second biennial 
conference was held on August 2-3, 1951, at Superior, Wis., and 
among the topics covered were: (1) Developments and status of 
briquetting in Canada, Japan, Germany, and Australia, (2) binder 
materials, and (3) new machinery. The complete report was pub- 
lished in October 1951.5 The latest or third conference was held at 
Banff, Alberta, Canada, August 3l-September 2, 1953. Papers 
were presented and discussed on such topics as: (1) Fundamental 
aspects of coal briquetting, (2) briquetting binders, (3) briquetting 
properties of fluidized chars, (4) present status and recent dos don 
ments of the German fuel-briquetting industry, (5) cleaning coal for 
briquetting, and (6) various other subjects pertinent to the industry. 
The results of the Third Biennial Briquetting Conference were pub- 
lished in November 1953.* 


PACKAGED FUEL 
CAPACITY 


Packaged-fuel plants usually are operated as part of the 
norma] business procedure of retail coalyards and, as such, are not 
of large capacity. Seventy percent, or 26 of the 37 active plants in 
1953, had yearly capacities of less than 5,000 tons. Of the remainder, 
only 2 had annual capacities in excess of 25,000 tons. The manufac- 
ture of packaged fuel follows the heating seasons closely, and output 
fluctuates widely during the year. Thus, the rate of production 
ranges from low in summer months to high during the winter. How- 
ever, the annual averages for the last 4 years have ranged from a low 
of 26.8 percent of capacity in 1952 to 46.2 percent in 1950. In 1953, 
the rate of production averaged 34.2 percent. The total capacity of 
the industry dropped 35 percent in 1953. 


‘Natural Resources Research Institute, University of Wyoming, Proceediugs of à Coal Briquetting 
Conference: Inf. Circ. 3, October 1949, 118 pp. . 
Natural Resources Research Institute, University of Wyoming, Proceedings of a Coal Briquetting 
Conference: Inf. Circ. 5, October 1951, 100 pp. I 
B Natural Resources Research Institute, University of Wyoming, Proceedings of the Third Biennia 
Tiquetting Conference: Inf. Circ. 6, November 1953, 106 pp. 
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TABLE 11.— Annual capacity and production of packaged-fuel plants in the 
United States, 1949-53 


Production 
Activ. Annual 


e 

ity 

plants capac Percent of 
(net tons) Net tons annual 


capacity 
LEE 57 331, 300 125, 948 38.0 
EE 54 293, 560 135, 682 46.2 
PJ!!! ³ð ⁵ ⁵ CI 277, 010 119, 535 43.2 
1885 J ⁵ĩðWſùdſſ0à y y 8 43 358, 858 96, 267 26. 8 
Plants with capacity of— 
Less than 5,000 Long 26 61,050 18, 710 30. 6 
5,000 to less than 10,000 tons 6 43, 800 12, 860 29.4 
10,000 to less than 15,000 tons 2 
15,000 to less than 25,000 tons 1 1 128, 000 1 48, 162 37.6 
25,000 or more tons............................- 2 
Total 2 ru. ca 37 232, 850 19, 732 34.2 
Plants with production of— 
Less than 1,000 tons. . . ll... 19 39, 150 7,188 18.4 
1,000 to less than 3,000 tons 14 71, 100 22, 139 28. 5 
Vicio m D ee e 
5, o less R CJ 
oM m T 2) 1116000 ! 50, 405 43.5 
rr ³oð¹w aaa aaa 37 232, 850 79, 732 34.2 


1 Combined to avoid disclosure of individual company figures. 


DOMESTIC PRODUCTION 


Packaged fuel is the trade name applied by the industry to a com- 
bination of briquetting and packaging of the fine coal (screenings) or 
other raw fuels compressed into 3- or 4-inch cubes, wrapped (generally 
6 to the package) in sturdy brown paper sealed with gum tape, and 
to be burned in the package for home consumption. The average 
weight per package in 1953 was 10.9 pounds. Packaged fuel is made 
for local sale and cannot withstand rough treatment after manufac- 
ture, as it is not designed for bulk handling, and special methods must 
be employed to move it. Most of the packaged-fuel plants are 
relatively small and were first designed for use by retail dealers as a 
means to utilize the fine coal resulting from breakage of larger sizes 
in shipment and handling. 

The manufacture of packaged fuel originated around 1928 to utilize 
the degradations resulting from the handling of coarser sizes of solid 
fuels at retail coalyards. The cleanliness and ease of handling pack- 
aged fuel appealed to many homeowners, and by 1935 production was 
25,244 tons. Output increased steadily in the ensuing years and 
reached a peak in 1940, when 285,000 tons valued at $2.4 million was 
produced. Since that time, however, vigorous competition from 
natural gas and fuel oil has adversely affected the market for packaged 
fuel, and production has declined sharply. In the past 4 years, output 
dropped about 12 percent annually. 

Production of packaged fuel in 1953 was the lowest since 1936, and 
the number of active plants (37) dropped to the lowest figure since 
1935. Michigan continued as the leading producing State, and its 
12 active plants in 1953 supplied 42 percent of the total packaged-fuel 
production. Ohio, with 11 producers and 17 percent of the national 
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output, ranked second, and Wisconsin, with only 3 plants, produced 
almost as much as Ohio. As indicated in table 13, production of 
packaged fuel is highly seasonal and in 1953 was lowest during June 
and July and highest during January, February, and December. 


TABLE 12.—Production and value of packaged fuel in the United States, 1952-53, 


by States 
1952 1953 
- Seen 
8 rcen 
Active a Value | Active 
plants tons) plants » 
on- 
nage Value 
- RON A A. 3 12, 676 —16. 6 —16.1 
Michigan 15 33, 483 ; —11.9 —10.8 
d EE 3 —26. 6 —26. 0 
A ER SL A ME eU DE 13 —22.3 —20.1 
Wisconsin................... 4 —20. 6 —25. 0 
Other States ii 5 -+27.3 | 421.7 
Total ts 43 96, 267 |1, 780, 471 79,732 |1, 492, 119 | —17.2 —16. 2 


1 Comprises 2 plants in Illinois and 1 plant each in lowa, Nebraska, and Virginia. 


TABLE 13.— Production of packaged fuel in the United States in 1953, by months 


Net tons Month Net tons 
3,359 || September 5, 526 
499 |; Oetober 7, 
332 || November............ A 
2,400 || December 10, 377 


Raw Fuels.—Bituminous low-volatile coal was the principal fuel 
used in manufacturing packaged fuel and represented 94 percent of 
the total quantity of raw fuels used in its manufacture in 1953. 
Small quantities of bituminous high-volatile coal, semianthracite, 
and petroleum coke were also used. Although the number of plants 
using yard screenings is far greater, 55 percent of the raw fuels used 
is slack coal purchased directly from the mines. Five plants used 
a mixture of yard screenings and other raw fuels. 

Binders.—Table 15 shows the number of plants active in 1953 and 
the type of binders used. Although portland cement was the binding 
agent used at the two plants first reported making packaged fuel in 
the United States (1928-30), none was used in 1953. Starch was 
the predominant type of binder and was used by all but one plant, 
which used a petroleum asphalt. Starch is preferred because it makes 
a stronger cube or block than asphalt or pitch and does not add any 
ash or volatile matter to the product. Portland cement increases 
the ash content, and petroleum asphalt and coal-tar pitch tend to 
make the packaged fuel smoky. The amount of starch added varied 
from 10 to 20 pounds per ton of coal and averaged 14.1 pounds for 
the entire industry in 1953. The quantity of starch used in the 
manufacture of packaged fuel in 1953 was about 437 tons. 
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TABLE 14.—Raw fuels used in making packaged fuel in the United States in 1953 


— | —— | |—— MM À— A V H"I1l— O 


Yard sereenings.......| 22 18, 822 18, 822 
Raw fuels (other than 

yard sereenings).....| 10 43, 349 
Yard screenings and 
other raw fuels...... 16, 988 


--.--.---...| 237 | 79,159 || | Total..........- 37 | 21, 886 57, 273 79, 159 


High-volatile. ...... 3 
Semianthracite......... 1 


1 Combined to avoid disclosure of individual company figures. 
3 Some plants used over 1 type of raw fuel; hence, the sum of the plants exceeds the total. 


TABLE 15.—Number of packaged-fuel plants in the United States, 1949-53, by 
type of binder used 


Type 1949 1950 1951 1952 1953 

AA A O eue awe 52 48 48 39 36 
; a 3 2 2 1 1 
Starch and asphalt. .. . c lllll Ll llllll.ll. 1 I 1 
Cement-_.. ß sa... ss eee sS. ei 2 2 j. 2 S 
Starch and cement „„ * EE 
Gans,, EE Id culices eed ade 

Total A E 157 54 53 43 37 


1 1 plant used over 1 type of binder; hence, the sum of the plants exceeds the total. 
SHIPMENTS 


Table 16 shows the shipments of packaged fuel, by method of 
movement, for 1949-53. Packaged fuel was used almost exclusively 
for residential heating in the vicinity of the producing plants in 1953. 
Although precise figures on the quantity of packaged fuel picked up 
by the consumers in their own cars were not available, no doubt a 
substantial part of the tonnage shown as local sales, shipped by truck, 
was marketed in this way. Many of the packaged-fuel manufacturers 
have vending machines, and consumers may drive up at any hour of 
the day or night and obtain as many packages as needed. The small 
percentage of rail shipments over the years indicates that packaged 
fuel does not lend itself to shipments over long distances. 


TABLE 16.—Shipments of packaged fuel in the United States, 1949-53, by method 
of transportation, in net tons 


Shipped by truck 


Shipped 
by rail Total 


Year 


Other than 
local sales Total 


Local sales 


FUEL BRIQUETS AND PACKAGED FUEL 287 


VALUE 


The total sales value, f.o.b. plants, of the packaged fuel manu- 
factured in 1953 was $1.5 million, a 16-percent decrease from 1952. The 
average sales value per ton increased $0.21 and reached $18.71, an all- 
time peak. Table 12 shows production and value, by State, for 1952—53. 
The value shown in this table represents the selling price of the 
packaged fuel f.o.b. plants, including cost of coal, binder, paper, 
tape, and manufacturing costs but does not include delivery costs. 
The average values varied rather widely among the States for which 
data can be shown because of the differences in the cost of labor, 
materials, and fuels in each State. Michigan had the lowest average 
value, while Minnesota had the highest. "The average value for 
Michigan was influenced to some extent by several large producers 
who sold both to retailers and consumers. 


WORLD REVIEW 


The total world production of fuel briquets in 1953 was approxi- 
mately 91 million metric tons, representing an increase of 1 million 
tons over 1952 output and 20 million tons over 1949. Table 17 shows 
production statistics by individual countries. 


In 1953, Germany (East and West), the U. S. S. R., France, and 
Japan produced over 80 million metric tons or 88 percent of the 
world's production. East Germany continued to be the largest 
briquet producer, attaining an estimated output of 41.5 million tons 
in 1953. West Germany ranked second, with 21.5 million tons. The 
combined production in both areas of Germany was 69 percent of 
the world total. 


Significant production increases in 1953 over 1952 were made in 
East Germany (Soviet-controlled) and the U. S. S. R., amounting 
to 2 million and 1.4 million metric tons, respectively. Small increases 
in output were also indicated in Poland and Hungary, both satellites 
of the U. S. S. R. Although production in the U. S. S. R. and satellite 
countries in 1953 showed the substantial increase of about 3.4 million 
tons, & decline of approximately 2.4 million tons occurred in other 
European countries, notably the United Kingdom, France, Belgium, 
and Spain, and in the United States. 


Most of the fuel-briquet production in Europe is derived from 
lignite after treatment for removing the high moisture content in the 
raw material. However, large quantities of briquets (including 
patent fuel) are made from bituminous and anthracite fines and dust, 
particularly in the United Kingdom, France, and West Germany. 
Bituminous coal and anthracite are the principal raw materials 1n 
the United States and Japan, where the annual briquetted fuel pro- 
duction is approximately 2 million tons each, and in other smaller 
countries in Asia and North Africa. 
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TABLE 17.—World production of fuel briquets (and packaged fuel), 1949-53, by 
countries, in thousands of metric tons ! 


[Compiled by Pauline Roberts] 
Country 1949 1950 1951 1952 1953 
North America: f 
o A EE 460 410 359 645 643 
United States: 
e Dies EEN 2,181 2, 513 2,166 2, 068 1,615 
Packaged (ue). crasas swede crap ta 114 123 108 87 72 
Europe: 
Aüstria- ia 28 46 50 17 
e ß A ERU e 783 1, 020 1,810 1, 483 1, 323 
Bulg8rig82.__. l... SSL ads 150 200 2 
Czechoslovakia: 
Bituminous coll 388 3 388 3 395 3 400 2 400 
ae EE 297 303 400 425 425 
Dr A aa aani 39 3 40 51 3 20 3 20 
plena ee A E 280 3 80 3 80 
IPM pcc 0] E 6, 270 6, 312 8,047 7, 941 6, 983 
9 
East Germany, lignite .. 30, 000 38, 000 39, 500 39, 500 41, 500 
West Germany: 
Bituminous coal... H 3, 586 3,722 4, 104 4, 961 4, 899 
ee ß A 14, 250 14, 912 15, 924 16, 403 16, 680 
Hung ⁵ðV Seen QS 100 25 1 1 175 
Ireland A A ee 17 28 27 32 31 
ac^ x thracit 2 (4) 
geiles f/ 21 , AAA AA 
Dignite te AE EE EE ) 210 d EE, E DH EES 
Netherlands: . 
Bituminous coal 992 1, 049 1, 062 945 904 
Lignite JJ ⁵¼;d sate 61 57 73 73 & 
Poland: 
Bituminous coll 695 631 3 622 3 650 3 650 
III ĩͤ KA EN 170 169 3 159 3165 3170 
Puff 8 72 79 91 94 
Rumania WE 200 260 
ha E 1,136 1, 130 1,161 1,148 1,044 
rr A oe 59 3 58 55 2 55 
Switzerland too sapos ondo osa 100 100 100 100 100 
U. DR EE 5, 500 6,000 7, 000 7, 000 8, 400 
United Kingdom A K s 1, 536 1, 419 1,775 1, 805 1, 599 
bia oen l 22 16 16 
uminous coal... 
Asta: O ooo } 1175 1200 I 1 178 178 3178 
sia: 
rd AA 22 34 42 70 270 
mens sss resan iaai 25 25 27 38 
Japan gua uru . aa ue c 1, 000 1, 500 1, 800 3 2, 100 3 2,100 
Korea, Republic off 168 37 27 47 
Pakistan. EE 37 38 310 212 
e ere 40 29 30 37 337 
Alg OPA sce cece rca y 57 66 67 52 41 
French Mordeeeee 15 35 25 16 18 
T TEE 44 43 38 16 14 
Oceania: 
Australis. A re LRESSpI Ub oss ss 5 568 6 598 5520 569 569 
Nen e ndgk‚‚‚‚‚‚‚‚‚‚ acunb ums 14 11 11 11 211 
Total (estimate).------------------------------- 71, 000 82, 000 89, 000 90, 000 91, 000 
——— AIQI—nnIaaqasmisssmF am sss a 
1 Contains revisions of data previously published. 
? Estimate. 
3 Includes peat briquets. 
d Less than 500 tons. 


s Year ended June 30 of year stated. 
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GENERAL SUMMARY 


RODUCTION of peat in the United States in 1953 decreased 
p slightly (3 percent) from the record established in 1952 and totaled 

204,209 net tons valued at$1,617,947. Peatisthefirststepinnature's 
transformation of vegetable matter, through chemical and microbio- 
logical processes, to coal. Peat is used as fuel in a number of European 
countries but is not so used in the United States because of ample 
supplies of superior fuels, with much higher calorific values, that do not 
contain the large amount of water present in raw peat. In this 
country, peat is used almost exclusively for agricultural and horti- 
cultural purposes; and its largest market is as a soil conditioner for 
lawns, golf courses, gardens, nurseries, and greenhouses. It is also 
employed as an ingredient or filler in mixed fertilizers; as litter for 
barns and poultry yards; as packing material for plants, shrubbery, 
eggs, fruit, vegetables, and fragile materials; and for other 
miscellaneous uses. 

Although the Bureau of Mines does not collect detailed information 
on marketing methods, a number of the producers indicated that 
virtually all of their sales were in bulk shipment. In addition to bulk 
shipments by the cubic yard or ton, peat also is shipped in smaller lots 
in bags, bales, and crates. Recent improvements in bagging materials, 
including polyethylene products and other paper or textile bags treated 
with resins, make packaging more feasible, permitting shipment over 
long distances and storage for lengthy periods without deterioration of 
the bags or the product. 


TABLE 1.—Salient statistics of the peat industry in the United States, 1947-49 
(average) and 1950-53 


1947-49 
(average) 1950 1951 1952 1953 

Production.....................- net tons.. 131, 782 130, 723 194, 416 210, 582 204, 209 
LIO DOES uocari raise do.... 88, 462 124, 382 144, 390 1 167, 404 199, 887 

Apparent consumption........ do.... 220, 244 255, 105 338, 806 1 377, 986 404, 096 
Value of product ion $939, 518 | $1,142, 566 | $1,489,225 | $1,729,511 | $1,617, 947 

Average per net ton $7. . 7 7. : 7.9 
World production............... net tons..| 50,000,000 | 56,000,000 | 58,000,000 | 60,000,000 | 58,000, 000 

! Revised figure. 


Consumption of peat has risen sharply in the past 2 decades and in 
1953 was nearly 5 times greater than in 1934 and nearly double that of 
the 1947-49 base period. Although the supply of domestically 
produced material has increased 55 percent since the base period, 
imports have risen 126 percent. Thus, imports have increased more 
rapidly than domestic output to supply the demand and in 1953 were 
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nearly as large as the total domestic production. Germany and 
Canada are the principal sources of the foreign shipments. One of the 
principal reasons for the increased demand for peat is the decrease in 
organic waste material from livestock in and near our metropolitan 
areas, particularly in the eastern part of the United States. The two 
major selling seasons for peat are in the spring (February—April), when 
peat is ceed for mixing with heavy soils, and in the fall (August- 


October), when it is used for mulching. 


GOVERNMENT REGULATIONS 


The Federal Trade Commission established trade practice rules 
for the peat industry in January 1950. These rules were instituted 
by the Commission after general industry conferences and public 
hearings and were designed to foster and promote fair competitive 
practices to protect both the industry and the public. Copies of the 
rules 2n E obtained from the Federal Trade Commission, Washing- 
ton 25, D. C. | 

Although these rules clearly outline definitions of the industry, 
product, use of terms and trade-marks, there are no standard specifi- 
cations for general use for the various grades of peat suitable for 
different purposes. However, some municipal and State governments 
do specify standards for peat that they purchase, and all peat procured 
by the Federal Government must conform to specifications defined 
E the da Stock Catalog (section IV, part 5) Q-P 166-3 (Novem- 

er 1947). 

Imports of peat moss, the only type imported, are subject to a 
25-cent duty per ton. However, the duty is levied only on peat 
that meets certain specifications and is used for agricultural purposes. 


SCOPE OF REPORT 


The statistics presented in this chapter, unless otherwise specified, 
are voluntarily supplied annually to the Bureau of Mines by the 
producers of peat in the continental limits of the United States. 

The Federal Geological Survey canvassed the peat-producing 
industry annually from 1908 until 1926. Since 1934, when the survey 
was resumed, the Bureau of Mines has collected statistics relating 
to location of operations, size of deposits, production by kinds, sales 
by uses, and total selling price or value &t plant of the peat (exclusive 
ob containers) by kind and by use. The Bureau does not collect 
any information on stocks, as producers normally do not stock peat. 

he Bureau of Mines attempts to obtain complete coverage of all 
commercial producers of peat, but undoubtedly & few small producers 
operate part time and fail to submit data. As no attempt is made to 
estimate the output of these operations, data are based only on reports 
received by the Bureau. However, results obtained probably repre- 
sent almost complete coverage of all commercial producers. To 
keep mailing lists up to date, companies canvassed are asked to provide 
the names and &ddresses of other producers in the vicinity, and lists 
of producers compiled by the various State organizations are used to 
supplement the mailing list. 

The production figures shown are not adjusted for moisture and 
are on an air-dried basis only. Although peat is usually recovered 
and sold by the cubic yard, the unit of measurement in this chapter 
is the net (short) ton ob: 2,000 pounds. 
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RESERVES 


The United States contains extensive reserves of peat im some 26 
States. Table 2 shows the approximate distribution of known 
reserves, by region and State. Minnesota has the largest reserves, 
followed by Wisconsin, Florida, and Michigan in the order named. 
The northern region, embracing the New England States, those 
bordering on the Great Lakes, and lowa contain 80 percent of the 
total deposits of the country. Three States in this region—Minnesota 
Wisconsin, and Michigan—contain 75 percent of the estimated 
deposits of the country. The Atlantic coastal region holds 19 per- 
cent of the total peat reserves, and the Pacific and Gulf Coast States 
(exclusive of Florida) have less than 1 percent of the total. 

Peat deposits vary in important characteristics because of surface 
vegetation and climatic and other conditions affecting their formation. 
The Minnesota and Wisconsin deposits are largely the result of the 
decomposition of mosses, grasses, sedges, heath shrubs, and trees, 
and the texture varies from fibrous in the top layer to plastic in the 
bottom layer. The peats of Iowa, Illinois, Indiana, Ohio, Pennsyl- 
vania, and New Jersey are of similar texture, although usually more 
fibrous. Sphagnum (moss) peat abounds in the deposits of northern 
Minnesota, Wisconsin, Michigan, and Maine, and some is also found 
in other New England States. Sedges dominate plant life in the salt 
marshes of the New England coast. Peat of the Atlantic coast region 
south of New Jersey is different in composition; thereis little sphagnum 
in this region, and coniferous and deciduous trees both contributed 8 
large proportion of the vegetable matter from which this peat was 
formed. "The peat of the Everglades in Florida is composed largely 
of the remains of saw grass and sedge. 


TABLE 2.— Known original reserves of peat in the United States, estimated on 
an air-dried basis, by region and State 1 


[Thousands of short tons] 
Region and State Reserves Region and State Reserves 
Northern region: Atlantic coastal region: 
innesota aaa 6. 835, 000 Virginia and North Carolina 700, 000 
Wisconsin 2, 500, 000 e A cese 2, 000, 000 
Michigan. ........................ 1, 000, 000 Other States 2, 000 
e APA A Su eae 22, 000 
Illinois. ................ LL .Ll..... 10, 000 Tortitas 2, 702, 000 
Indiana... A A 13, 000 
A tok eee 50, 000 || Other regions: 
P Wanna cris 1, 000 Gulf Coast ...........-.---------- 2, 000 
New York.......................- 480, 000 California 72, 000 
M AA cercada 15, 000 Oregon and Washington 1,000 
e EE 100, 000 
New Hampshire 1, 000 r Sl D Laus 75. 000 
E de 8, 000 
usettsss „. 12, 000 
Connecticut 2, 000 
Rhode Island......--....--...---- 1, 000 
Jioc A A p h ul 2: 11, 050, 000 Total, all regions 13, 827, 000 


1 Geological Survey, Coal Resources of the United States (Progress Report: Circ. 293, Oct. 1, 1953, p. 38). 
$ Includes Delaware, Maryland, South Carolina, and Georgia. 
3 Exclusive of Florida. 


DOMESTIC PRODUCTION 


There were 68 producers in 18 States in 1953. Production in- 
creased in 10 States, but, because of decreases in the 8 other States, 
total production declined 3 percent from output of 1952 (table 3). 
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Washington led all States in peat production and supplied about one- 
sixth of the total national output. Ohio replaced Michigan as the sec- 
ond largest producer, followed by Florida, Michigan, and New 
Jersey, and these five States produced 66 percent of the total output. 

Over half of the production in 1953 was reported as peat humus. 
Reed or sedge peat comprised 37 percent of the total and the remainder 
was moss peat (table 4). 


TABLE 3.—Peat produced in the United States, 1951-53, by States 


1951 1952 1953 
State —— EE oe 
Net tons Value Net tons Value Net tons Value 

OCallfornla I P ll 6, 432 $42, 016 10, 527 $76, 706 9, 196 $73, 897 
So ß 4 2,3 1) 6, 067 (1) 
Connecticut 5 33, 702 10, 300 1 7, 475 30, 450 
Heir. A 25, 748 161, 417 23, 7 154, 164 27, 678 185, 524 
Georgia. A 1) 2, 150 1 2,305 1 

o SSO eas 5,437 (5) 4, 918 1 2,151 0 
Indians 5, 699 22, 824 10, 115 49, 775 6, 919 41, 049 
e EE , 545 1) 14, 500 ; 
MI fe O , 805 36, 870 1,695 1) 2, 428 73, 0M 
Massachusetts 318 1 351 (1) 2, 061 15, 962 
A 20, 180 320, 100 29, 304 419, 856 25, 439 257, 176 
New Hampshirenñnn „„ 20 7 2. 2 oe 
New Jersey.-...-.------------------ 27, 678 (1) 21, 800 1) 21, 706 (1) 
New EE ld 1, 606 1) 3,775 46, 307 

JJ! EE 21, 378 261, 891 24, 828 27, 696 260, 474 
Pennsylvania. 8,591 ; 7, 898 43, 874 8, 232 47, 516 
di». E A A 1, 1 1, 200 1,375 
Washington , 304 98, 955 42, 580 111, 386 32, 107 04, 274 
Wissen EE (1) 749 1) (1) 
Uodistribute. nl 464, 882 |.......... 583, 086 |.......... 481, 754 

TOTAL as 194,416 | 1,489,225 | 210,582 | 1,729,511 | 204, 209 1, 617, 947 


1 Included with “Undistributed” to avoid disclosure of individual company figures. 


TABLE 4.—Peat produced in the United States, 1952-53, by kinds 


1952 1953 
Kind Value Value 
Net tons M 

verage 

Total per ton 
MOSS do P — 15, 053 18, 595 $220, 741 $11. 87 
Reed or sedg ek 63, 312 74, 708 659, 188 8.82 
Humus............ . ... ee 132, 217 110, ,0 6. 65 
Total AA E 2u 210, 582 1, 729, 511 8, 21 204, 209 | 1,617, 947 7.92 


Includes small quantity of “Other” types of peat reported by 2 producers. 


CONSUMPTION AND USES 


The principal use for peat is for soil improvement (table 5). Of 
the total sales reported for the year, 75 percent was so consumed. 
Although some peats contain a relatively high percentage of nitrogen 
(N) (3 percent or more), peat is not a natural fertilizer because the 
nitrogen present is not readily given up as plant food like the “soluble 
nitrogen” of artificial fertilizer. Peat contains a large percentage of 
organic matter (humus), a characteristic that makes it an excellent 
soil conditioner when used in sufficient quantities. The second 


PEAT 293 


a use is as & conditioner and filler in mixed fertilizers, for which 
well-decomposed peat, suitably dried and ground, is ordinarily used. 
In mixed fertilizers peat acts as a carrier or filler for the prima 

nutrients, namely nitrogen (N), phosphoric oxide (P¿0;), and notash 
(K,O), not as an agent for supplying plant food. Fibrous peat is also 
used as mull or litter material for bedding stock and for stable and 
poultry yards. Because of its moisture-absorbing qualities, it is 
used generally for stock bedding. Its deodorizing capacity lends itself 
to barnyard and stable use, as it delays the decomposition of the 
nitrogenous and other organic substances deposited thereon. Nursery- 
men, gardeners, and others use peat as a packing material for plants, 
shrubbery, fruit, vegetables, eggs, and fragile materials. There are 
other uses for peat, including filtering and as a deodorizing agent, 
but quantities so used are small, and detailed figures are not available. 


TABLE 5.—Peat sold in the United States, 1950-53, by uses 


1950 1951 1952 1953 
Use — — — ' — — — —g[.ĩẽE m — 
Net tons Value Net tons] Value Net tons Value Net tons] Value 
Soil improvement... 87,090 | $704,200 | 138,712 | $962,002 | 159,203 81,189,195 149, 964 81, 103, 260 
Mixed fertilizers 36,433 | 391, 174 37,233 | 364, 164 37,957 | 401, 180 37, 997 413, 939 
Other uses 7, 198 47, 345 14,800 | 141,208 9, 159 80, 060 10, 884 141,217 
TotaL......... 130, 721 |1, 142,719 | 190,745 |1,467, 434 | 206,319 |1,670, 435 | 198,845 | 1,658, 416 


VALUE AND PRICE 


The total value of peat produced and average value per ton of the 
various types are based on producers' selling price (or value at plant), 
exclusive of containers. The value assigned by the producers to the 
moss type produced is usually higher than to the reed or sedge and 
humus types. In 1953 the average value of moss peat produced was 
$11.87 per ton, 8 gain of 14 percent over 1952, whereas reed or sedge 
type declined $1.10 per ton (11 percent), and humus dropped $0.50 
per ton (7 percent) (table 6). 

The average selling price per ton of all peat sold in 1953 increased 
slightly to $8.34 from the $8.10 per ton reported in 1952. Peat sold 
for soil improvement had the lowest average price, while peat for 
"Other uses" had the highest. In the latter group some peat that 
was marketed in small packages for household plants averaged as high 
88 $50.00 per ton and influenced the average for this type. 


TABLE 6.—Average value per ton of peat produced, by type, and sold, by uses, 
1947-49 (average) and 1950-53 


Average value per ton 


Average value per ton sold 


Soil im- Mixed Other 
provement | fertilizers uses 


$6. 33 $9. 13 $7. 43 
8. 09 10. 74 6. 58 
6. 94 9.78 9. 55 
7.47 10. 57 8.74 
7.36 10. 89 12. 97 


%% pp - 
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TABLE 6.—Raw fuels used in making fuel briquets in the United States in 1958 


Net tons 
Plants Raw fuels Plants 
Type SIDE used Source ng y 
š TOW Just tons) YT raw Yard Other ` 
fuels fuels | screen- raw Tota] 
ings fuels 
Anthracite: Yard screenings. ...... 1 % (1) 
Pennyslvan lia 11 305,124 || Raw fuels (other than 
Other than Penn- yard screenings)....- S 11, 125, 233 |1, 125, 233 
Sylvania 2 | 249.060 || Yard screenings and | 
Semianthracite .... | 4 "EM other raw fuels...... 7 348, 728 188, 182 536, 910 
Bituminous coal: | —i- | 
Low-volatile....... 16 Na 072 670 d EE 26 348,728 |1, 313, 415 |1, 662, 143 
High-volatile DAMA 
Petroleum coke al 3 73, 366 
Residual carbon from | 
manufacture of oil gas. 2 12161 923 
Semicoke (lignite char). k Y ate |) 
Stel 3 26 1, 662, 143 


á 1 Combined with “Yard screenings and other raw fuels" to avoid disclosure of individual company 


gures. 
2 Combined to avoid disclosure of individual company figures. 
3 Some plants used over 1 type of raw fuel; hence, the sum of the plants exceeds the total. 


TABLE 7.—Number of briquetting plants in the United States, 1949-53, by type 
of binder used 


1 Residual carbon from manufacture of oil gas was used as raw fuel necessitating no binder. 


to 25 percent. Substantial tonnages were delivered in Minnesota, 
Indiana, and Illinois which combined totaled 25 percent. As in 
former years, Canada was the principal market outside the United 
States. The exported tonnage shown in the accompanying table 
differs from the data compiled by the United States Department of 
Commerce, Bureau of the Census. The Bureau of Mines figures 
include briquets made from residual carbon and petroleum coke, 
whereas the Bureau of the Census figures do not. Also, the Bureau 
of the Census does not include in its export data shipments to our 
Armed Forces overseas made by the Department of Defense, whereas 
such shipments are reported as exports to the Bureau by the producing 
companies. 


VALUE 


The total sales value, f. o. b. plants, of the briquets manufactured 
in 1953 was $21 million, a decrease of 21 percent from 1952. The 
average sales value per ton produced was $11.86 compared with $11.73 
for 1952. The industry average is of doubtful significance because of 
the differences in cost of raw material and in prices of competing fuels 
in the various parts of the country. The average prices received in 
the three major sections of the country are shown in table 1. The 
lowest average per ton was in the Eastern States, largely because of 
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TABLE 8.—Destination of shipments of fuel briquets in 1952-53, in net tons 
[Based upon reports from producers] 


Destination 1952 1953 Destination 1952 1953 
F 2, 351 5,062 || New LOr Kk... :q - 132. 150 8. 980 
California 953 || North Carolina S 27, 941 
Connecticut 1, 945 2,263 || North Dakota. 73, 217 59, 430 
Delaware 1 222 Oise l... ; 83, 725 
District of Columbia 1, 143 1,230 || Oklahoma....................].........- 302 
(gl cria cts cese aaa 1 KIEREN, eg AN 48, 015 88, 244 
;oö; 8 422 ennsylvan la. 21, 856 16, 639 
Illinois 152, 913 108, 242 || Rhode Island aůaůamůpö ] ' 593 
VVV 48, 122, 644 || South Carolina 4, 441 2,716 
CaA e: 59, 218 ; South Dakota. ............... 79, 709 59, 849 
EC 7, 686 7, 698 enness eee 2, 811 1 
Kentucky.................... 6, 5,859 || Vermont 1, 955 1, 437 
Me 6, 036 4, 289 || Virgini˖ aa 39, 857 34, 119 
Maryland.................... 13, 843 11, 904 || Washington 19, 631 17, 214 
Massachusetts 18, 312 16,020 || West Virginia 2, 009 1, 279 
Michigan 231, 965 194, 428 || Wisconsin 372, 632 280, 020 
Minnesota. 244, 137 158, 144 ——— j] nA 
Missouri 238, 802 200, 148 ! didas 1. 970, 351 1, 560, 877 
Nebraska ———-— 19, 035 15,165 || Exported..................... 290, 686 207, 618 
New Hampshire.............. 2, 203 2,117 — P —— 
New Jersey 10, 840 22, 432 Grand total 2, 261, 037 | 1, 768, 495 
New Mexico.................- 446 |.......... i 


TABLE 9.—Shipments of fuel briquets in the United States, 1952-53, by method 
of transportation, in net tons ! 


1953 
Origin > 
Rail Rail Truck 3 Total 
Eastern States 22222. 936, 181 750, 647 72, 348 822, 995 
Central States 842, 84 620, 108 325, 392 945, 500 
Pacific Coast States (9 (9 (9 (4) (4) 
'Totül^ ( 1, 779, 022 1, 370, 755 397,740 | 51,768, 495 


1 Includes shipments destined for export as reported by producers directly to Bureau of Mines. 
2 Includes quantities shipped by barge. 
3 Includes Pacific Coast States. 
t Combined with Eastern States to avoid disclosure of individual company figures. 
3 5 An Be HO 4,990 tons was used by 4 producers as fuel at their plants in 1952 and 260 tons by 2 pro- 
ucers : 


lower raw material and freight charges. The average realization of 
the plants in the Central States was nearly $3 per ton higher than for 
the Eastern States because of higher fuel costs, due partly to freight 
charges. The highest plant values are in the Pacific Coast States, 
where the raw fuel is residual carbon from the manufacture of oil gas. 


FOREIGN TRADE? 


Imports of fuel briquets were insignificant, as only 97 tons, all of 
which came from Canada, entered the United States in 1953. Exports, 
however, which usually range between 5 and 10 percent of the produc- 
tion, declined 23 percent from 1952 and totaled 102,907 tons valued 
at $1,676,746. All but 154 tons of the briquets exported was destined 
to Canada, and over half of these Canadian shipments moved through 
the Buffalo customs district. Substantial tonnages also entered Can- 
ada at the Dakota, St. Lawrence, Duluth-Superior, and Michigan 

3 Figures on imports and exports compiled by Mae B. Price and Elsie D. Page, of the Bureau of Mines A 
from records of the U. 8. Department of Commerce. 
846805—56— —19 
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customs districts. As previously noted, export data shown in table 
10, compiled from the records of the United States Department of Com- 
merce, differ widely from the export figures reported by the producing 
companies to the Bureau of Mines (see discussion in Shipments section). 


TABLE 10.—Fuel briquets (coal and coke) exported from the United States, 
1951-53, by country of destination and customs district 


[U. 8. Department of Commerce] 
1951 1952 1953 
Net tons Value Net tons Value Net tons Value 
COUNTRY 

Afghanistans 3 JCJ;·Ü˙Üdũ ß d y 8 
II ³ EA EE y 8 379 
Galas. ... recours 168, 676 | 2,387, 477 132, 751 | $2, 258, 558 102, 753 1, 674, 367 
ll! K a O aaa 30 dol E 
Dominican Republio—— |------------]-0-20------- 5 129222 2 EE 
ElSalvador................... | 101 2, 000: AAA FFF 

Tol! u u ul: 168, 780 | 2,389, 657 132, 786 | 2,260, 818 102, 907 1, 676, 746 

CUSTOMS DISTRICT 
rh CH AA 85, 488 | 1,392,942 62, 586 | 1, 106, 51, 847 806, 361 
EN A 24, 324 2, 515 25, 050 327, 619 19, 714 232, 891 
Duluth and Superior.......... 21, 196 267, 837 12, 406 173, 529 12, 139 165, 049 
Maine and New Hampshire... 1, 077 18, 955 1, 885 32, 274 994 18, 850 
Michigan 4, 941 44, 605 2, 731 30, 353 3, 814 49, 709 
New Orleans 101 e e , as 
New Vork 16, 741 65, 391 35 hr 
CF!V!(ôT !.. AN E r 8 75 1, 012 
St. Lawrence d 14, 855 294, 632 27, 995 587, 148 13, 820 
San FranciscooaöU ... ------ / ³ era ( 
Vermont 54 600 98 // ͤ K 
FCbCÄÜ˙ hZ Sans CAN, DET ATER] 8 154 2, 379 
o EE A AA A 8 350 4, 240 

"Total... EE 168, 780 | 2,389,057 132, 786 | 2, 260, 818 102, 907 1, 676, 746 


1 Estimated from sample data; district data not available. 


TECHNOLOGY 


Considerable research and technological studies have been made in 
recent years in a number of countries on the briquetting of solid fuels. 
The countries that have made the greatest strides in briquetting 
peat, lignite, and various ranks of coals are those where there are 
vast tonnages of such fuels which, in their natural state, do not lend 
themselves well to storage, handling, or combustion. In Germany, 
France, U. S. S. R., and Canada the so-called brown coal or lignite 
is very poor in its natural state but, when relieved of its excess moisture 
and briquetted, serves a definite economic need. 

Developments and future possibilities for briquetting coal in 
western Canada were summarized in an article published in 1950. 

Extensive and systematic research has been conducted over many 
years in Germany, resulting in the adoption in March 1950 of tenta- 
tive standards on briquet-plant operations and final standards for 
briquetting equipment similar to the technical standards on various 
materials and testing methods approved and published by the Ameri- 
can Society for Testing Materials. 


3 Long, W. A., Briquetting of Alberta Coals: Trans. Canadian Inst. Min. and Met., vol. 53, 1950, 9 pp. 
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Briquetting in the United States and other countries was initiated 
primarily to upgrade or salvage waste, such as anthracite culm or 
silt, and degradations from low-volatile bituminous coal. However, 
the vast reserves of lignite and subbituminous coal of the United 
States offer promising possibilities for supplying future energy require- 
ments, and studies on drying, carbonizing, and briquetting of these 
coals are being made by Government agencies, research laboratories, 
and colleges. One of the organizations interested in the briquetting 
of coals is the Natural Resources Research Institute of the University 
of Wyoming. As an outgrowth of briquetting-industry contacts, the 
institute sponsored the First Briquetting Conference at Laramie, 
Wyo., June 24-25, 1949. A number of papers were presented on 
various aspects of the fuel-briquet industry, among which were: 
(1) Latest developments in briquetting machinery, (2) availability 
and known properties of various binder materials, and (3) drying and 
preheating of coal for briquetting, etc. A complete report on this 
first meeting was published in October 1949.“ A second biennial 
conference was held on August 2-3, 1951, at Superior, Wis., and 
among the topics covered were: (1) Developments and status of 
briquetting in Canada, Japan, Germany, and Australia, (2) binder 
materials, and (3) new machinery. The complete report was pub- 
lished in October 1951.5 The latest or third conference was held at 
Banff, Alberta, Canada, August 31-September 2, 1953. Papers 
were presented and discussed on such topics as: (1) Fundamental 
aspects of coal briquetting, (2) briquetting binders, (3) briquetting 
properties of fluidized chars, (4) present status and recent develop: 
ments of the German fuel-briquetting industry, (5) cleaning coal for 
briquetting, and (6) various other subjects pertinent to the industry. 
The results of the Third Biennial Briquetting Conference were pub- 
lished in November 1953.* 


PACKAGED FUEL 
CAPACITY 


Packaged-fuel plants usually are operated as part of the 
normal business procedure of retail coalyards and, as such, are not 
of large capacity. Seventy percent, or 26 of the 37 active plants in 
1953, had yearly capacities of less than 5,000 tons. Of the remainder, 
only 2 had annual capacities in excess of 25,000 tons. The manufac- 
ture of packaged fuel follows the heating seasons closely, and output 
fluctuates widely during the year. Thus, the rate of production 
ranges from low in summer months to high during the winter. How- 
ever, the annual averages for the last 4 years have ranged from a low 
of 26.8 percent of capacity in 1952 to 46.2 percent in 1950. In 1953, 
the rate of production averaged 34.2 percent. "The total capacity of 
the industry dropped 35 percent in 1953. 


‘Natural Resources Research Institute, University of Wyoming, Proceedings of a Coal Briquetting 
Conference: Inf. Circ. 3, October 1949, 118 pp. 

š Natura] Resources Research Institute, University of Wyoming, Proceedings of & Coal Briquetting 
Conference: Inf. Circ. 5, October 1951, 100 pp. 

* Natural Resources Research Institute, University of Wyoming, Proceedings of the Third Biennia 
Briquetting Conference: Inf. Circ. 6, November 1953, 106 pp. 
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TABLE 11.— Annual capacity and production of packaged-fuel plants in the 
United States, 1949-53 


Production 


Annual 
Active capacity 


plants Percent of 
(net tons) | Net tons annual 
capacity 
1040 A A A GN VE ose ets 57 331, 300 125, 948 38.0 
AAA A ũ y⅛ « i ui cea 54 29 135, 682 46.2 
I/ ⅛ð—VK 53 277. 010 119, 535 43.2 
J ĩ?%% A 43 96, 267 26.8 
953: 
Plants with capacity of— 

Less than 5,000 tons 26 61, 050 18, 710 30. 6 
5,000 to less than 10,000 tons. ................... 6 43, 800 12, 860 29.4 

10,000 to less than 15,000 tons 2 
15,000 to less than 25,000 tons 1 1 128, 000 1 48, 162 37.6 

25,000 or more ton gg 2 
P A duda 65m 37 232, 850 79, 732 34.2 

Plants with production of— ES 
Less than 1,000 tons. .. „ 19 39, 150 7, 188 18. 4 
1,000 to less than 3,000 tons 14 77,700 22, 139 28.5 
Sou les e S| VV»U cci sinum. 
5, o less ; ONS EE 

10,000 or more tons............................- 2 } 1 116, 000 1 50, 405 43.5 
NC BE 37 232, 850 79, 732 34.2 


1 Combined to avoid disclosure of individual company figures. 


DOMESTIC PRODUCTION 


Packaged fuel is the trade name applied by the industry to a com- 
bination of briquetting and packaging of the fine coal (screenings) or 
other raw fuels compressed into 3- or 4-inch cubes, wrapped (generally 
6 to the package) in sturdy brown paper sealed with gum tape, and 
to be burned in the package for home consumption. The average 
weight per package in 1953 was 10.9 pounds. Packaged fuel is made 
for local sale and cannot withstand rough treatment after manufac- 
ture, as it is not designed for bulk handling, and special methods must 
be employed to move it. Most of the packaged-fuel plants are 
relatively small and were first designed for use by retail dealers as a 
means to utilize the fine coal resulting from breakage of larger sizes 
in shipment and handling. 

The manufacture of packaged fuel originated around 1928 to utilize 
the degradations resulting from the handling of coarser sizes of solid 
fuels at retail coalyards. "The cleanliness and ease of handling pack- 
aged fuel appealed to many homeowners, and by 1935 production was 
25,244 tons. Output increased steadily in the ensuing years and 
reached a peak in 1940, when 285,000 tons valued at $2.4 million was 
produced. Since that time, however, vigorous competition from 
natural gas and fuel oil has adversely affected the market for packaged 
fuel, and production has declined sharply. In the past 4 years, output 
dropped about 12 percent annually. 

Production of packaged fuel in 1953 was the lowest since 1936, and 
the number of active plants (37) dropped to the lowest figure since 
1935. Michigan continued as the leading producing State, and its 
12 active plants in 1953 supplied 42 percent of the total packaged-fuel 
production. Ohio, with 11 producers and 17 percent of the national 
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output, ranked second, and Wisconsin, with only 3 plants, produced 
almost as much as Ohio. As indicated in table 13, production of 
packaged fuel is highly seasonal and in 1953 was lowest during June 
and July and highest during January, February, and December. 


TABLE 12.—Production and value of packaged fuel in the United States, 1952-53, 


by States 
1952 1953 
= eer 
Produc- Produc- percen 
Active tion (net | Value DUC tion (net Value |—À y-—  ——ə — 
plants tons) plants tons) 
Ton- | value 
nage 
Indiana 3 12,676 | $251, 640 3 $211, 200 | —16. 6 —16.1 
Michigan 15 37, 989 647, 308 12 33, 483 577,362 | —11.9 —10. 8 
Minnesot,aaa -2-a 3 6, 420 153, 697 113,735 | — 26. 6 —26. 0 
l 13 17, 872 341, 694 11 13, 885 272,850 | — 22. 3 —20. 1 
Wisconsin..................- 4 18, 654 327, 312 3 i 245,397 | —26. 6 —25.0 
Other States). 5 2, 656 58, 820 5 71,575 | +27.3 +21. 7 
Total. 43 96,267 1, 780, 471 37 | 79,732 |1, 492,119 | 17.2 —16.2 


1 Comprises 2 plants in Illinois and 1 plant each in Iowa, Nebraska, and Virginia. 


TABLE 13.—Production of packaged fuel in the United States in 1953, by months 


Net tons Month Net tons 
3,359 || September 5, 526 
499 ctober....... 7, 993 
332 || November............ 9, 5 
2, 400 || December 10, 377 


Raw Fuels.—Bituminous low-volatile coal was the principal fuel 
used in manufacturing packaged fuel and represented 94 percent of 
the total quantity of raw fuels used in its manufacture in 1953. 
Small quantities of bituminous high-volatile coal, semianthracite, 
and petroleum coke were also used. Although the number of plants 
using yard screenings is far greater, 55 percent of the raw fuels used 
is slack coal purchased directly from the mines. Five plants used 
a mixture of yard screenings and other raw fuels. 

Binders.— Table 15 shows the number of plants active in 1953 and 
the type of binders used. Although portland cement was the binding 
agent used at the two plants first reported making packaged fuel in 
the United States (1928-30), none was used in 1953. Starch was 
the predominant type of binder and was used by all but one plant, 
which used a petroleum asphalt. Starch is preferred because it makes 
a stronger cube or block than asphalt or pitch and does not add any 
ash or volatile matter to the product. Portland cement increases 
the ash content, and petroleum asphalt and coal-tar pitch tend to 
make the packaged fuel smoky. The amount of starch added varied 
from 10 to 20 pounds per ton of coal and averaged 14.1 pounds for 
the entire industry in 1953. The quantity of starch used in the 
manufacture of packaged fuel in 1953 was about 437 tons. 
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TABLE 14.—Raw fuels used in making packaged fuel in the United States in 1953 


Plants 
using Raw fuels. 


raw raw Yard 
fuels | sereen- T Total 
ings 
Bituminous coal: LS 22 | 18,822 |.......... 18, 822 
Low- volatile 
High- volatile 2,092 || yard screenings)..... 10 s 43, 349 43, 349 
Semianthracite......... ard 
Petroleum coke.........| 4 ^" || other raw fuels...... 5| 3,064 13, 924 16, 988 
Total  ?37| 79,159 | | Total......-..... 37 | 21,886 57, 273 79, 159 


1 Combined to avoid disclosure of individual company fi 


gures. 
3 Some plants used over 1 type of raw fuel; hence, the sum of the plants exceeds the total. 


TABLE 15.—Number of packaged-fuel plants in the United States, 1949-53, by 
type of binder used 


11 plant used over 1 type of binder; hence, the sum of the plants exceeds the total. 


SHIPMENTS 


Table 16 shows the shipments of packaged fuel, by method of 
movement, for 1949-53. Packaged fuel was used almost exclusively 
for residential heating in the vicinity of the producing plants in 1953. 
Although precise figures on the quantity of packaged fuel picked up 
by the consumers in their own cars were not available, no doubt a 
substantial part of the tonnage shown as local sales, shipped by truck, 
was marketed in this way. Many of the packaged-fuel manufacturers 
have vending machines, and consumers may drive up at any hour of 
the day or night and obtain as many packages as needed. The small 
percentage of rail shipments over the years indicates that packaged 
fuel does not lend itself to shipments over long distances. 


TABLE 16.—Shipments of packaged fuel in the United States, 1949-53, by method 
of transportation, in net tons 


Shipped by truck 
Year 
Local sales | Other than) Total 
¡E oe ] 108, 606 11, 036 119 642 
¡ESA AA 112. 982 13. 774 128, 738 
11111! ³ĩ³ A OR EE 95, 324 13, 586 111, S90 
ö EIE yy ER 76. 874 9, 093 RO, 572 
A CN E A 63, 275 8, 254 76, 529 
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VALUE 


The total sales value, f.o.b. plants, of the packaged fuel manu- 
factured in 1953 was $1.5 million, a 16-percent decrease from 1952. The 
average sales value per ton increased $0.21 and reached $18.71, an all- 
time peak. Table 12 shows production and value, by State, for 1952-53. 
The value shown in this table represents the selling price of the 
packaged fuel f.o.b. plants, including cost of coal, binder, paper, 
tape, and manufacturing costs but does not include delivery costs. 
The average values varied rather widely among the States for which 
data can be shown because of the differences in the cost of labor, 
materials, and fuels in each State. Michigan had the lowest average 
value, while Minnesota had the highest. The average value for 
Michigan was influenced to some extent by several large producers 
who sold both to retailers and consumers. 


WORLD REVIEW 


The total world production of fuel briquets in 1953 was approxi- 
mately 91 million metric tons, representing an increase of 1 million 
tons over 1952 output and 20 million tons over 1949. Table 17 shows 
production statistics by individual countries. 


In 1953, Germany (East and West), the U. S. S. R., France, and 
Japan produced over 80 million metric tons or 88 percent of the 
world's production. East Germany continued to 5 the largest 
briquet producer, attaining an estimated output of 41.5 million tons 
in 1953. West Germany ranked second, with 21.5 million tons. The 
combined production in both areas of Germany was 69 percent of 
the world total. 


Significant production increases in 1953 over 1952 were made in 
East Germany (Soviet- controlled) and the U. S. S. R., amounting 
to 2 million and 1.4 million metric tons, respectively. Small increases 
in output were also indicated in Poland and Hungary, both satellites 
of the U. S. S. R. Although production in the U. S. S. R. and satellite 
countries in 1953 showed the substantial increase of about 3.4 million 
tons, a decline of approximately 2.4 million tons occurred in other 
European countries, notably the United Kingdom, France, Belgium, 
and Spain, and in the United States. | 


Most of the fuel-briquet production in Europe is derived from 
lignite after treatment for removing the high moisture content in the 
raw material However, large quantities of briquets (including 
patent fuel) are made from bituminous and anthracite fines and dust, 
particularly in the United Kingdom, France, and West Germany. 
Bituminous coal and anthracite are the principal raw materials in 
the United States and Japan, where the annual briquetted fuel pro- 
duction is approximately 2 million tons each, and in other smaller 
countries in Asia and North Africa. 
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TABLE 17.—World production of fuel briquets (and packaged fuel), 1949-53, by 
countries, in thousands of metric tons ! 


[Compiled by Pauline Roberts] 
Country 1949 1950 1951 1952 1953 
North America 
hn IA A A 460 410 359 645 643 
United xil 
e ß ibaie 2, 181 2, 513 2, 166 2, 068 1. 615 
Packaged fuel... 2222... 2. . ... . éiere 114 123 108 87 72 
Europe: 
Austria ³·]]]]] ³ ] AA 8 46 50 17 
PU EE 783 1, 020 1, 810 1, 483 1, 323 
Bulpnria 4... uo cuolanoodeNesu cce COSSINS SD 150 200 
Czechoslovakia: 
Bituminous coal. 388 3 388 3 395 3 400 3 400 
Digne J ⁵ HN MOM NUS du PUES RENE 297 303 400 425 425 
Denni; . A A 39 3 40 51 3 20 220 
Finland tanai) E, 8 80 3 80 3 80 3 80 
Frane e 6, 270 6,312 8,047 7,941 6, 983 
Germany: 
East Germany, lignite: 30, 000 38, 000 39, 500 39, 500 41, 500 
West Germany: 
Bituminous coal......................... - 3,586 3,722 4, 104 4, 961 4, 899 
IF! 8 14, 250 14, 912 15, 924 16, 403 16, 580 
Hürnesry knn ee 100 125 1 1 175 
Ireland $i EE 17 28 27 32 31 
ee x thracit 2 (4) 
id (ed AA A A OCI . EDO ll. ðͤ 
iel... 8 } 110 d E A EE, EH 
Netherlands: . 
Bituminous coal............................. 992 1,049 1,062 945 904 
Lignite A 8 61 57 73 73 84 
Poland: 
Bituminous coal 695 631 2 622 2 650 2 650 
i A ROLES 170 169 3 159 2165 3 170 
Portugal E 72 79 91 83 
Rümanig AA ccce 8 200 250 260 
i ls SZT ee 1,136 1, 130 1,161 1,148 1,044 
Sweden... EE 59 8 3 55 
Se.... m decre aD 100 100 100 100 100 
U. J) ³·A ones een 5, 500 6, 000 7, 000 7, 000 8, 400 
United Kingdom E 8 1, 536 1, 419 1, 775 1, 805 1, 599 
eech 22 16 16 
uminous coal............................- 
"UC ——— } 1175 2200 ( 3178 178 3178 
sia: 
Indoching_......... e AA 22 34 42 70 370 
Indonesm J A 25 25 27 38 34 
I ³o¹0AA ͤ y 1, 000 1, 500 1, 800 3 2, 100 3 2, 100 
SE Re EE , 168 37 27 47 58 
ee ß ausina nan enei 9 37 38 310 312 
uoi) co EOS ER 40 29 30 37 337 
frica: 
r a 57 66 67 52 41 
French Morocco 15 85 25 16 18 
TUS EE 44 43 38 15 14 
Oceania: 
Australis- s ß sd š 568 š 598 3 520 569 569 
New earl. 8 14 11 11 11 211 
Total (estimateꝛꝛꝛꝛꝛꝛddd 71, 000 82, 000 89, 000 90, 000 91, 000 


! Contains revisions of data previously published. 
$ Estimate. 

3 Includes peat briquets. 

Less than 500 tons. 

8 Year ended June 30 of year stated. 
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GENERAL SUMMARY 


RODUCTION of peat in the United States in 1953 decreased 
D icd; (8 percent) from the record established in 1952 and totaled 

204,209 net tons valued at $1,617,947. Peat is the first step in nature's 
transformation of vegetable matter, through chemical and microbio- 
logical processes, to coal. Peat is used as fuel in a number of European 
countries but is not so used in the United States because of ample 
supplies of superior fuels, with much higher calorific values, that do not 
contain the large amount of water present in raw peat. In this 
country, peat is used almost exclusively for agricultural and horti- 
cultural purposes; and its largest market is as a soil conditioner for 
lawns, golf courses, gardens, nurseries, and greenhouses. It is also 
employed as an ingredient or filler in mixed fertilizers; as litter for 
barns and poultry yards; as packing material for plants, shrubbery, 
eggs, fruit, vegetables, and fragile materials; and for other 
miscellaneous uses. 

Although the Bureau of Mines does not collect detailed information 
on marketing methods, a number of the producers indicated that 
virtually all of their sales were in bulk shipment. In addition to bulk 
shipments by the cubic yard or ton, peat also is shipped in smaller lots 
in bags, bales, and crates. Recent improvements in bagging materials, 
including polyethylene products and other paper or textile bags treated 
with resins, make packaging more feasible, permitting shipment over 
long distances and storage for lengthy periods without deterioration of 
the bags or the product. 


TABLE 1.—Salient statistics of the peat industry in the United States, 1947-49 
(average) and 1950-53 


1947-49 
(average) 1950 1951 1952 1953 
Production net tons 131, 782 130, 723 194, 416 210, 582 204, 209 
Imports. do 88, 462 124, 382 144, 390 1 167, 404 199, 887 
Apparent consumption........do.... 220, 244 255, 105 338, 806 1 377, 986 404, 096 
Value of product ion $939, 518 | $1, 142, 566 | $1,489,225 | $1,729, 511 | $1,617, 947 
Average per net toů n 7. 13 . 74 7. $8.21 $7. 92 
World production............... net tons..| 50,000,000 | 56,000,000 | 58,000,000 | 60,000,000 | 58,000, 000 
1 Revised figure. 


Consumption of peat has risen sharply in the past 2 decades and in 
1953 was nearly 5 times greater than in 1934 and nearly double that of 
the 1947-49 base period. Although the supply of domestically 
produced material has increased 55 percent since the base period, 
imports have risen 126 percent. Thus, imports have increased more 
rapidly than domestic output to supply the demand and in 1953 were 
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nearly as large as the total domestic production. Germany and 
Canada are the principal sources of the foreign shipments. One of the 
principal reasons for the increased demand for peat is the decrease in 
organic waste material from livestock in and near our metropolitan 
areas, particularly in the eastern part of the United States. The two 
major selling seasons for peat are in the spring (February—April), when 
peat is used for mixing with heavy soils, and in the fall (August- 
October), when it is used for mulching. 


GOVERNMENT REGULATIONS 


The Federal Trade Commission established trade practice rules 
for the peat industry in January 1950. "These rules were instituted 
by the Commission after general industry conferences and public 
hearings and were designed to foster and promote fair competitive 
practices to protect both the industry and the public. Copies of the 
rules ean 12 obtained from the Federal Trade Commission, Washing- 
ton 25, D. C. i 

Although these rules clearly outline definitions of the industry, 
product, use of terms and trade-marks, there are no standard specifi- 
cations for general use for the various grades of peat suitable for 
different purposes. However, some municipal and State governments 
do specify standards for peat that they purchase, and all peat procured 
by the Federal Government must conform to specifications defined 
19 the dd Stock Catalog (section IV, part 5) Q-P 166-3 (Novem- 

er 1947). 

Imports of peat moss, the only type imported, are subject to a 
25-cent duty per ton. However, the duty is levied only on peat 
that meets certain specifications and is used for agricultural purposes. 


SCOPE OF REPORT 


The statistics presented in this chapter, unless otherwise specified, 
are voluntarily supplied annually to the Bureau of Mines by the 
producers of peat in the continental limits of the United States. 

The Federal Geological Survey canvassed the peat-producing 
industry annually from 1908 until 1926. Since 1934, when the survey 
was resumed, the Bureau of Mines has collected statistics relating 
to location of operations, size of deposits, production by kinds, sales 
by uses, and total selling price or value at plant of the peat (exclusive 
of containers) by kind and by use. The Bureau does not collect 
any information on stocks, as producers normally do not stock peat. 

he Bureau of Mines attempts to obtain complete coverage of all 
commercial producers of peat, but undoubtedly a few small producers 
operate part time and fail to submit data. As no attempt is made to 
estimate the output of these operations, data are based only on reports 
received by the Bureau. However, results obtained probably repre- 
sent almost complete coverage of all commercial producers. To 
keep mailing lists up to date, companies canvassed are asked to provide 
the names and addresses of other producers in the vicinity, and lists 
of producers compiled by the various State organizations are used to 
supplement the mailing list. 

The production figures shown are not adjusted for moisture and 
&re on &n air-dried Paus only. Although peat is usually recovered 
and sold by the cubic yard, the unit of measurement in this chapter 
is the net (short) ton of 2,000 pounds. 
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RESERVES 


The United States contains extensive reserves of peat in some 26 
States. Table 2 shows the approximate distribution of known 
reserves, by region and State. Minnesota has the largest reserves, 
followed by Wisconsin, Florida, and Michigan in the order named. 
The northern region, embracing the New England States, those 
bordering on the Great Lakes, and Iowa contain 80 percent of the 
total deposits of the country. Three States in this region—Minnesota 
Wisconsin, and Michigan—contain 75 percent of the estimated 
deposits of the country. The Atlantic coastal region holds 19 per- 
cent of the total peat reserves, and the Pacific and Gulf Coast States 
(exclusive of Florida) have less than 1 percent of the total. 

Peat deposits vary in important characteristics because of surface 
vegetation and climatic and other conditions affecting their formation. 
The Minnesota and Wisconsin deposits are largely the result of the 
decomposition of mosses, grasses, sedges, heath shrubs, and trees, 
and the texture varies from fibrous in the top layer to plastic in the 
bottom layer. The peats of Iowa, Illinois, Indiana, Ohio, Pennsyl- 
vania, and New Jersey are of similar texture, although usually more 
fibrous. Sphagnum (moss) peat abounds in the deposits of northern 
Minnesota, Wisconsin, Michigan, and Maine, and some is also found 
in other New England States. Sedges dominate plant life in the salt 
marshes of the New England coast. Peat of the Atlantic coast region 
south of New Jersey is different in composition; thereis little sphagnum 
in this region, and coniferous and deciduous trees both contributed a 
large proportion of the vegetable matter from which this peat was 
formed. The peat of the Everglades in Florida is composed largely 
of the remains of saw grass and sedge. 


TABLE 2.—Known original reserves of peat in the United States, estimated on 
an air-dried basis, by region and State ! 


[Thousands of short tons] 
Region and State Reserves Region and State Reserves 
Northern region: Atlantic coastal region: 
Minnesota... 6, 835, 000 Virginia and North Carolina...... 700, 000 
Wieonins aa 2, 500, 000 ie Ee 2, 000, 000 
Michigan......................... 1, 000, 000 Other States?.--.-.-....-...----- 2, 000 
Le A sscateis soos ses 22, 000 
Hines 10, 000 CCC 2, 702. 000 
, EE 13, 000 
/ͤ . AAA S.C an 50, 000 || Other regions: 
Pennsylvania 1. 000 Gulf Coast 2 ....... 2, 000 
New NOK kk 480. 000 California 72. 000 
New Jersey....................... 15, 000 Oregon and Washington. ......... 1, 000 
Il! 8 100, 000 
New Hampshire.................. 1. 000 Mr ⁵ĩð EEN 75, 000 
e ccs Rog 8, 000 
M TTC 12, 000 
C00 erer 2, 000 
Rhode Island. dd 1, 000 
!!!. ³ AAA 11, 050, 000 Total, all regions 13, 827, 000 


Geological Survey, Coal Resources of the United States (Progress Report: Circ. 293, Oct. 1, 1953, p. 38). 
Includes Delaware, Maryland, South Carolina, and Georgia. 
3 Exclusive of Florida. 


DOMESTIC PRODUCTION 


There were 68 producers in 18 States in 1953. Production in- 
creased in 10 States, but, because of decreases in the 8 other States, 
total production declined 3 percent from output of 1952 (table 3). 
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Washington led all States in peat production and supplied about one- 
sixth of the total national output. Ohio replaced Michigan as the sec- 
ond largest producer, followed by Florida, Michigan, and New 
Jersey, and these five States produced 66 percent of the total output. 

Over half of the production in 1953 was reported as peat humus. 
Reed or sedge peat comprised 37 percent of the total and the remainder 
was moss peat (table 4). 


TABLE 3.—Peat produced in the United States, 1951-53, by States 


1951 1952 1953 
State — eer 
Net tons Value Net tons Value Net tons Value 
California... io pitidos 6, 432 $42, 016 10, 527 $76, 706 9, 196 $73,897 
Send n ERA eons 2, 24 2, 312 1 6,067 (!) 
Connecticut 5, 33, 702 10, 300 1 7,475 30, 450 
orda EE 25, 74 161, 417 23, 729 154, 164 27,678 185, 524 
r A A ; 1 2, 150 1 2,305 (1) 
p) EP ME E A 5,437 (1) 4,918 1 2,151 1 
Indiana te eg 5, 699 22, 824 10,115 49, 775 6, 919 41,049 
OW EE 13, 545 ) 4, 500 17, 233 1) 
lll A 1,805 36, 870 1, 695 (1) 2, 428 
Massachusetts 318 1 351 1 2,061 15, 962 
Michigan 20, 180 320, 100 29, 304 419, 856 25, 439 257, 176 
New Hampshire k „ 20 CCC 
New Jerse ggg 27, 678 (1) 21, 800 1) 21, 706 (1) 
New OPK EE ß 1, 606 (1) 8,775 46, 307 
(810) [e oe ce oe oe Ne 21, 378 261, 891 24, 828 290, 664 27, 696 260, 474 
Pennsylvania....................... 8, 591 46, 568 7, 898 48, 874 8, 232 47,516 
e EE : 1) 1, 200 1,375 
Washington.......................- 45, 98, 955 42, 580 111, 386 32, 107 104, 274 
Wisconsin 986 749 (i) 
Undistributod. 2... 2 loeo ls 464,882 |.......... 583,086 |.......... 481, 754 
A EE 194, 416 | 1,489,225 | 210,582 | 1,729,511 | 204, 209 1, 617, 947 


1 Included with “Undistributed” to avoid disclosure of individual company figures. 


TABLE 4.—Peat produced in the United States, 1952-53, by kinds 


1952 1953 
Kind Value 
Net tons A Net tons 

verage 

Total per ton 
/ ³ĩ;w ²ð K AA 15, 053 $156, 273 $10. 38 18, 595 $220, 741 $11. 87 
Reed or sedge......................... 63, 312 627, 739 9. 92 74, 708 659, 188 8.82 
Hun u AE 132, 217 945, 499 7.15 | 110, 906 738, 018 6. 65 
Total c AAA 210,582 | 1,729,511 8.21 | 204,209 | 1,617, 947 7.92 


1 Includes small quantity of “Other” types of peat reported by 2 producers. 


CONSUMPTION AND USES 


The principal use for peat is for soil improvement (table 5). Of 
the total sales reported for the year, 75 percent was so consumed. 
Although some peats contain a relatively high percentage of nitrogen 
(N) (3 percent or more), peat is not a natural fertilizer because the 
nitrogen present is not readily given up as plant food like the “soluble 
nitrogen" of artificial fertilizer. Peat contains a large percentage of 
organic matter (humus), & characteristic that makes it an excellent 
soll conditioner when used in sufficient quantities. The second 
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largest use is as a conditioner and filler in mixed fertilizers, for which 
well-decomposed peat, suitably dried and ground, is ordinarily used. 
In mixed fertilizers peat acts as a carrier or filler for the prima 

nutrients, namely nitrogen (N), phosphoric oxide (P¿0;), and 7 d 
(K,O), not as an agent for supplying plant food. Fibrous peat is also 
used as mull or litter material for bedding stock and for stable and 
poultry yards. Because of its moisture-absorbing qualities, it is 
used generally for stock bedding. Its deodorizing capacity lends itself 
to barnyard and stable use, as it delays the decomposition of the 
nitrogenous and other organic substances deposited thereon. Nursery- 
men, gardeners, and others use peat as a packing material for plants, 
shrubbery, fruit, vegetables, eggs, and fragile materials. There are 
other uses for peat, including filtering and as a deodorizing agent, 
but quantities so used are small, and detailed figures are not available. 


TABLE 5.—Peat sold in the United States, 1950-53, by uses 


1950 1951 1952 1053 
Use | PH=—oŠrw.—  —— nn  _ n" TMTV 
Net tons Value Net tons Value Net tons Value Net tons Value 
Soil improvement... 87,090 | $704,200 | 138,712 | $962,002 | 159,203 81, 189,195] 149,904 51, 103, 260 
Mixed fertilizers 36,433 | 391,174 37,233 | 364, 164 37,957 | 401, 180 37, 997 413, 939 
Other uses 7, 198 47,345 14,800 | 141, 268 9,159 80, 060 10, 884 141, 217 
TotaL......... 130, 721 |1, 142, 719 | 190,745 |1, 467, 434 | 206,319 1, 670, 435 | 198,845 | 1,658, 416 


VALUE AND PRICE 


The total value of peat produced and average value per ton of the 
various types are based on producers' selling price (or value at plant), 
exclusive of containers. The value assigned by the producers to the 
moss type produced is usually higher than to the reed or sedge and 
humus types. In 1953 the average value of moss peat produced was 
$11.87 per ton, a gain of 14 percent over 1952, whereas reed or sedge 
type declined $1.10 per ton (11 percent), and humus dropped $0.50 
per ton (7 percent) (table 6). 

The average selling price per ton of all peat sold in 1953 increased 
slightly to $8.34 from the $8.10 per ton reported in 1952. Peat sold 
for soil improvement had the lowest average price, while peat for 
“Other uses” had the highest. In the latter group some peat that 
was marketed in small packages for household plants averaged as high 
as $50.00 per ton and influenced the average for this type. 


TABLE 6.— Average value per ton of peat produced, by type, and sold, by uses, 
1947-49 (average) and 1950-53 


Ad ton Average value per ton sold 
Year 
Reed and Soil im- Mixed Other 
Moss sedge | Humus provement fertilizers | uses 

1947-49 (average) $12. 20 $7. 64 $6. 86 $6. 33 $9. 13 $7. 43 
1950 eee eee oe eee ee! 11. 95 9.17 8. 26 8. 09 10. 74 6. 58 
I 8 5. 87 9. 93 7. 15 6. 94 9. 78 

1902 cee ͤ⁰⁰Zyũ d 2 eee 10. 38 9. 92 7.15 7.47 10. 57 8. 74 
3... ³ðK 8 11.87 8. 82 6. 65 7.36 10. 89 12. 97 
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FOREIGN TRADE! 


Imports of peat in 1953 reached an alltime high and almost equaled 
the output of domestic producers (table 7). The total dollar value 
of the imported material, however, was over four times greater than 
the reported value of the production in this country. All of the im- 
ported material was of the moss-peat type and, according to classifica- 
tions maintained by the United States Department of Commerce, was 
divided into two grades, (1) the poultry and stable grade and (2) the 
fertilizer grade. The quantity of the poultry and stable grade declined 
slightly in 1953, whereas the tonnage of fertilizer grade increased 
35,777 tons (25 percent). The latter grade is usually of a higher quality, 
and the average unit value is correspondingly higher. The principal 
sources of imports are Germany, Canada, and the Netherlands. 
Germany alone furnished 58 percent of the total imports, most of 
which is used along the east coast and in the Middle Atlantic region. 
. Canadian imports, slightly higher than in the previous year, were 

over one-third of the total. The Netherlands shipped a substantial 
quantity, and 2,010 tons came from Ireland. Imports from the five 
other countries were insignificant. 


TABLE 7.—Peat moss imported for consumption in the United States, 1951-53, 
by kind and by country 


[U. 8. Department of Commerce] 


Poultry and stable grade 


Country 1951 1952 1953 


Net tons Value Net tons Value Net tons Value 


e 17, 963 8734, 549 11, 967 $664, 467 8, 490 $487, 040 
eo AM eue RE 11, 539 343, 769 1 9, 815 341, 015 1 9, 965 843, 482 
e PE 97 8, 320 78 3, 010 45 1, 407 
hilos e0 RI AR PER Sn E 3 125 
Netherlands........................ 1, 083 43, 916 325 20, 458 388 12, 775 
Sweden S 65 ,,,, DE GE com 
United Kingdom................... 18 r ³o»WW » AA AA 

rr . ..... 30,765 | 1, 128, 352 22,185 | 1,028, 950 18, 891 844, 829 

Fertilizer grade 


Country 1951 1952 1953 


Net tons Value Net tons Value Net tons Value 


— — | —— |) — s | — — 


Belgium-Luxembourg...............].......... „ „„„„6„„v/ (2) $12 
6! ⅛ ᷣ ĩ sz ue 56, 101 | $2, 196, 367 54, 676 | $2, 504, 359 61, 669 2, 716, 835 
DONMALE. A . . cease cece ce 325 6, 507 140 3, 987 9 489 
171717 A EE 5 142 4 188 
Germany........................... 47,559 | 1,280, A A r- . 
e ß EE 85 A AA 8 
P/ / E EE 381,626 | 32,657,072 | 106,922 | 3,361,039 
¡EY AN 1, 139 40, 921 1, 165 48, 040 1, 965 79, 338 
77 AA DEA GE) ost cents EE 57 2, 066 
Netherlands 6, 485 189, 331 7, 365 253, 563 10, 286 825, 000 
Poland-Danzig...................... 1, 846 53, BIS. AAA e E es 
Sweden 22 550 AAA AA A 
United Kingdom................... 148 4, 143 157 4, 659 84 2, 963 
Di,. ͤ 113,625 | 3,722, 184 | 3 145, 219 | 3 5, 473, 502 180, 996 6, 488, 920 
—— —— ͤ—————— — —— .. T——ñ— —— —— E 
1 West Germany. ? Less than 1 ton. 3 Revised figure. 


1 Figures on imports compiled by Mae B. Price and Elsie D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TECHNOLOGY 


The greatest progress in technology has been made in those countries 
where peat necessarily is used for fuel purposes, either because of lack 
of coal or because of the great distances between the coal fields and 
centers of fuel consumption within the country's borders. An ex- 
cellent summary of the investigative work conducted in recent years 
on low-temperature carbonization of peat and peat constituents in 
Sweden was published in 1953.? This report covers the work begun 
in 1947 on peat carbonization at the Research Station of the Royal 
Swedish Academy of Engineering Sciences, Stockholm, Sweden, and 
completed in 1951. 

Battelle Institute, Columbus, Ohio, recently completed technical 
studies for the Irish Turf Board, Dublin, Ireland, which, it is believed, 
will aid that country in solving its fuel and power-generating problems. 
One of the recommendations of the institute was & method of firing 
by which peat is burned in suspension after pulverization in a German- 
developed Kramer-type mill? It was reported that the Irish Govern- 
ment accepted the recommendation and orders were placed for three 
boilers for a new 40,000-kw. station. | 

The Iron Range Resources and Rehabilitation Office, St. Paul, 
Minn., in 1949 published a comprehensive review of technological 
developments on the industrial and agricultural utilization of peat.* 
This publication contains data on methods of winning and processing 
peat and present and potential uses of this material. 

Indications are that the U. S. S. R. produces and consumes more 
peat than any other nation. Some of the recent developments in 

urning peat for large power stations in the U. S. S. R. were sum- 
marized and published in the transactions of the Fourth World 


Power Conference.“ 
WORLD REVIEW 


The estimated world production of peat in 1953 was 53 million 
metric tons, a decrease of approximately 1 million tons compared with 
the 1952 output. The largest decline in 1953 was in Denmark, 
where production was off 65 percent because a larger share of fuel 
requirements was met by imports of other types of fuel. 

Of the total estimated 1953 world output, approximately 45 million 
metric tons or 85 percent was produced in the U. S. S. R., where large 
quantities are used in electric power generation. Other signifi- 
cantly large producing countries were: Ireland (Eire), Germany, 
Netherlands, and Denmark, where the combined output was about 
7 million tons (13 percent), while the remaining peat-producing areas 
of the world supplied only 2 percent of the total production. 

Fuel peat is generally produced by three principal methods: (1) 
Hand cutting by spade and the sod squares air dried; (2) mechanical 
dredging (hydropeat); and (3) mechanical scraping in thin layers and 


drying (milled peat). 

2 Christianson, Bengt, Studies on Low-Temperature Carbonization of Peat and Peat Constituents: 
Esselte Aktiebolog, Stockholm, 1953, 128 pp. 

3 Colliery Guardian, Production and Use of Peat: Vol. 186, No. 4813, May 29, 1953, po 

4 Plummer, Clayton E., Report of Progress in Peat Development: Office Commissioner. Iron Range 
Resources and Rehabilitation, St. Paul, Minn., 1949, 142 pp. 

5 Shershnev A. A., Shershnev Pneumatic Furnaces for Burning Milled Peat Designed in the Central 
Boiler and Turbine Institute: Trans. 4th World Power Conf., London, 1950, vol. 3, pp. 1457-1462. 

Bhil'dkret, M. M., Combustion of Milled Peat in Large Furnaces With Shaft Pulverizers: pp. 1462-1470. 
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Aside from use as fuel for generating electric power, peat is employed 
for space heating and industrial steam raising, as well as for cooking 
and heating by the rural population in the areas of the bogs or deposits. 
Large quantities of the European production are used for animal 
bedding or litter and as a soil conditioner in agricultural and horti- 
cultural activities. Almost the entire output of peat in the United 
States and Canada is employed for soil conditioning and for mixed 
fertilizers. 

Other products derived from peat but not produced on a wide scale 
in certain European countries include montan wax, peat coke or char, 
gas, and tar products. 

The first International Peat Symposium to discuss resources, 
production methods, and industrial fuel utilization, was scheduled to 
be held in Dublin in July 1954. Over 130 delegates representing 12 
countries were expected to attend the conferences. 


TABLE 8.—World production of peat, 1949-53, by countries, in thousand metric 
tons ! 


[Compiled by Pauline Roberts] 


Country 1949 1950 1951 1952 1953 
lil A EE 50 50 50 50 50 
Canada, agricultural use 0000a0000onananMMaoMMMMM 73 68 70 68 77 
Rehn d ß A M a«ReruganT 1,416 902 2, 014 1, 626 574 
r ltural 19 7 

gricultural use 7 
TN ee A ee AN ÓN 179 197 200 ) 1250 ! 250 
E le EE 45 10 3 20 215 215 
Germany 
E8St SE EA s mm 8 500 500 500 
3 PPV 1, 203 3 1, 200 4 423 41,151 41,340 
Hungary E 8 8 8 50 
eee, . EE 3 2 
IJ NERO MNT CHO MP 2 4,079 3,114 | 53,992 | 53,864 | 23,850 
8 CH e 4 5 35 15 
I ³˙»¹¹ 6m ⁵ĩ 8 (6) (8) (8) 30 3 50 
Korea, Republic of... 2 250 2 200 319 81 75 
Netherlands... See 779 528 642 695 2 700 
Norway: 
Agricultural use... 220 25 25 125 
ll ͥ Os DICE cR ME 382 361 328 332 3335 
e ß oea senean (8) CE (6) (f) 
DA EE ee PNEU 5 4 2 22 
Sweden: 
Agricultural use... 106 99 103 3 120 212 
Fl! ³·Ü¹¹ iA ³⁰ m A ESE A 94 75 116 91 190 
U; S.S: EEN 36, 000 44, 000 44, 000 45, 000 45, 000 
United States, agricultural use ꝛ—ꝛ 118 119 176 191 185 
Total (estimate) 45, 000 51, 000 53, 000 54, 000 53,000 


1 Contains revisions of data previously published. 

3 Estimate. | 

š Also produces less than 100 tons per year for fuel. 

4 Includes 280,959 tons for agricultural use in 1951, 337,497 tons in 1952, and 439,639 tons in 1953. 
$ Includes 3,419 tons for agricultural use in 1951 and 4,471 tons in 1952, 

6 Less than 500 tons. 


B. Petroleum and Related Products 


Asphalt and Related Bitumens 


By A. T. Coumbe and l. F. Avery 


4 


SCOPE OF REPORT 


ROM 1921 until 1953 there were no major changes in the scope 

and coverage of the annual survey of the petroleum-asphalt in- 

dustry except to classify sales by petroleum-refinery districts and 
to present a more detailed breakdown of products. For 1953, after 
consultation with some of the leading asphalt producers, the American 
Petroleum Institute, and the Asphalt Institute, the Bureau of Mines 
decided to revise the reporting form drastically by requesting data 
on & State rather than on 8 refinery-district basis and by reducing 
the breakdown of sales by end use to three main groups: (1) Paving, 
(2) roofing, and (3) miscellaneous uses. A petroleum-refining com- 
pany now 1s requested to file a single report covering all of its refineries, 
whereas previously reports were requested for each refinery. The 
questionnaire has been further simplified by eliminating the request 
for & breakdown of asphalt and asphaltic products manufactured 
from domestic and foreign crude petroleum and by eliminating the 
value at refineries. Also export data are no longer requested because 
this information is available from tbe Bureau of the Census. 

Production data are based upon monthly reports submitted by the 
refining companies, not on the annual canvass. 


TABLE 1.—Salient statistics of petroleum asphalt in the United States, 1952-53 


[Thousands of short tons] 
, Change from 

| 1952 | 1953 1952 (percent) 

Producto: 2 ³ðᷣU½ĩ o 2 ets 12, 784 13, 165 Lan 
Imports (including natural) 2... .. 490 43 =11.0 
p Ee DÉI 303 — 0 
/ ³o·¹ u ⁰¹˙wmꝛꝛ yd EE A 1. 149 1. 330 +16,0 
Apparent domestic consumption !....------------------------ 12, 910 13, 115 +20 


1 Production, plus imports less exports and plus or minus change in stocks, 


TABLE 2.—Salient statistics of road oil in the United States, 1952-53 
[Thousands of short tons] 


1 Production, plus or minus change in stocks. 
346805—56——20 297 
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SALES 


The reported sales im 1953 of 14.0 million short tons of asphalt 
and asphaltic products are 12 percent above the 1952 total of 12.5 
million; however, because of differences in reporting end uses in 1953 
the totals of the individual items are not comparable for the 2 years. 
Sales of 1.3 million short tons of road oil in 1953 were approximately 
7 percent higher than in 1952. 

Virtually all companies reporting in 1953 complied with the Bureau's 
request by submitting a breakdown, by States, of asphalt and road- 
oil sales totals. However, a few distributors during this transitional 
ped were unable to make the changeover during the first year 

ut could show only deliveries by refinery or marketing districts, as 
in previous years. The sales, by States, for these companies were 
estimated by the Bureau, so that individual company operations 
would not be disclosed. 

All asphalt-producing companies solicited for a report of their sales 
in 1953 cooperated with the Bureau in the survey; 91 made direct 
replies and 2 reported through associated companies. Twenty-six 
asphalt-emulsion manufacturers were also asked for a detailed report 
of their sales in 1953. All but three responded, either by direct 
replies, or through associated companies. No estimating was done 
by the Bureau of Mines for the nonrespondents. 


CONSUMPTION 


The total petroleum asphalt, including cements, cutback asphalt, 
and emulsified products, was 9.2 million short tons, sold for paving 
purposes such as use for public highways, roads on private property, 
sidewalks, automobile parking areas, and airfield runways. The 
comparable quantity of portland cement, a competitive product, is 
not available. However, data of the Bureau of Public Roads, 
United States Department of Commerce, indicate that, of these two 
competitive materials, about 6.3 million short tons of asphaltic 
products and about 5.8 million short tons of portland cement were 
used for the paving and maintenance of public highways in 1953 and 
that an additional 1.9 million short tons of portland cement was used 
for bridges, culverts, and other structures on public highways in 1953. 


BITUMINOUS ROCK 


Sales of bituminous rock totaled 1.4 million short tons in 1953 
(valued at $4.3 million) compared with 1.6 million in 1952 (valued 
at $4.7 million) a decline of 8 percent. The limestone sold comprised 
92 percent of the total in 1953 and 91 percent in 1952. The balance 
was sandstone. Limestone was produced in Alabama, Oklahoma, and 
Texas, while the sandstone output came from Missouri, Kentucky, 
and Oklahoma. | 

Producers sold 60,505 short tons of gilsonite, valued at $2.2 million, 
in 1953 and 60,740 short tons, valued at $1.8 million, in 1952. All the 
gilsonite was mined in Utah. 
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TABLE 3.—Sales of petroleum asphalt and road oil in 1953, by State and refinery 


district 
[Short tons] 
Miscellaneous 
Paving products Roofing products products 
1 
States by districts Emul- Asphalt | Emul- 
Asphalt | Cutback | sified Road | cements cements | sified 
cements | asphalts as- oil and as- 
phalts fluxes | phalts 
District 1: 
Connecticut 33, 525 33, 809 | 10,342 |.......... 6, 265 622 
Delaware 8, 266 1, 656 22 70 626 4 
District of Columbia. - 6, 691 2,162 | 1,781 50 48181 
Florida. 93,668 | 124,970 | 16, 871 611 21, 887 4, 246 
Georgia 144, 198 49, 146 38, 214 32⁵ 6, 155 2, 130 
Maine 20, 876 38,606 | 7, 494 116 „604 342 
Maryland.........-..-- 132, 724 90, 153 | 15,541 800 22, 248 1, 144 
Massachusetts , 208 69,160 | 5, 487 945 31, 866 2, 012 
New Hampshire 6, 949 24, 662 339 26 485 61 
New Jersey 159, 662 98,321 | 9,025 6, 688 111,942 | 4,323 
New York 322,211 | 159,080 | 79, 574 50, 265 2, 124 
North Carolina 101, 582 25, 421 | 27, 098 239 16, 697 4, 376 
Pennsylvania.....-..-- 296, 079 | 142,575 | 24,350 4, 737 108, 197 , 989 
Rhode Island.....-..-- 45, 122 33,230 | 4,737 206 87, 559 221 
South Carolina...-...- 71, 703 46, 032 | 32, 000 3, 852 15427 
Vermont 7, 942 20, 872 561 2 151 24 
por 86, 431 79, 784 284 13, 558 232 
West Virginla........-. , 237 25,901 | 8,820 289 43, 480 1, 107 
Total. 1, 739, 074 1, 065, 540 282, 290 19, 667 526, 457 | 24,957 
District 2: 
Illinois 195, 485 | 179,955 | 8,064 | 152, 157 174, 673 2, 714 
Indiana „888 | 107,850 | 62, 306 , 32, 737 
Iowa.. 42, 867 58, 1 12, 365 39, 612 2, 889 113 
. 63,047 | 180, 136 112 ; 12, 071 39 
Kentucky. ------------ , 531 64, 752 | 13, 014 2, 986 14, 013 162 
Michigan 138, 552 83,707 | 29,016 34, 332 50, 018 1, 940 
Sie uereg 902 | 129, I 65, 099 37,835 1,511 
Missouri 75, 938 ; 8, 884 62, 807 81, 988 7 
e  ——— 24, 211 45, 105 70 6, 379 4, 582 36 
North Dakota , 534 ,9 881 15, 456 4, 506 
Ohio- .--------------- 218, 680 | 219,359 | 84, 189 21, 239 99, 804 6, 498 
Oklahoma 101, 259 | 162, 2444 7, 275 29, 221 369 
South Dakota. ..--..-- 33, 002 21, 447 29, 263 340 |... 
Tennesse 43, 253 51,894 | 6,600 5, 629 4, 399 1, 737 
Wisconsin 73, 419 88, 249 | 6,099 | 176, 225 62, 248 ; 
Tot. 1, 360, 568 1, 514, 669 234, 150 642, 878 562, 324 18, 713 
District 3 
Alabama 83, 795 99, 911 | 24, 762 102 3, 143 97 
Arkansas 35, 638 65, 479 12, 846 2, 696 16, 679 
Louisiana 87, 243 16, 514 10, 412 15,059 | 13,771 
Mississippi. - - --------- 18, 134 38, 541 | 12, 167 495 9,715 438 
New Mexico----------- 63, 456 47,721 4 3, 840 144 
Teras 387,476 | 306,295 11, 522 7, 109 52, 871 3, 661 
Total.--.------------- 675,742 | 574,467 | 71,713 14, 898 103,031 | 18, 116 
District 4: 
Colorado. ........-...- 79,059 | 101,809 | 1,335 18, 566 10, 463 501 
Idaho-.---------------- 5, 914 35,818 | 1,714 17, 203 1,094 |........ 
Montana. ............- 5, 820 43,321 | 2,834 8,078 2, 693 41 
E 49, 937 48, 961 18 23, 869 4, 544 9 
Wyoming....-..--.---- 12, 826 41, 818 308 15, 939 830 |........ 
'Potal. i. 153,556 | 271,727 | 6,209 83, 655 19, 624 551 
District, 5: 
Arizona........-..-.-. 18, 925 23,357 | 9,6 21, 659 481 63 
California , 890 | 142 490 103, 275 | 481, 976 103, 576 4, 541 
NevadqMꝓaa 23, 259 5, 900 S 17, 445 92 55 
Oregon 109, 025 33, 006] 7, 360 18, 387 3, 545 2, 953 
W gton............ 76, 153 57,168 | 7,032 , 779 10,062 | 17, 983 
Total 816,252 | 261,921 129, 034 | 569, 246 118, 156 | 25, 595 


STS. ASAS == AAA AA —— —— 


Total United States. 4, 745, 192 3, 688, 324 724, 296 |1, 330, 344 3, 449, 153 | 10, 202 |1, 329, 592 | 87, 932 


1 States are grouped according to petroleum-marketing districts rather than to conventional geographic 
ns. 
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TABLE 4.—Sales of petroleum asphalt and road oil in 1953, by State and refinery 
district 
[Short tons] 


Asphalt | gr usi. Percent Percent 
1 cements Cutback| "Total Road 
States, by districts a " otal is asphalts | asphalts i a i oil SE 
fluxes 

District 1: 
Connecticut.................. 54, 200 11, 190 33, 809 99, 199 2: A ce Mere 
Delaware 28, 388 31 1, 656 30, 075 .6 70 0.3 
District of Columbia. ........ 8, 067 1, 781 2, 162 12, 010 .3 50 . 3 
Florida aa. de 183, 633 21,822 | 124, 970 330, 425 7. 0 611 3.1 
Georgia 194, 286 40, 497 49, 146 283, 929 6. 0 325 1.7 
Manne. 24, 567 7, 836 38, 606 71, 009 1. 5 116 .6 
Maryland. ...... loe eee 221, 059 16, 791 90, 153 328, 003 7.0 800 4.1 
Massachusetts 277, 753 8, 027 69, 160 354, 940 7. 5 945 4.8 
New Hampshire 8, 097 400 24, 662 33, 159 .7 26 .1 
New Jersey..............-.-- 648, 063 14, 189 98, 321 760, 573 16.2 6, 688 34.0 
New York...............-.... 508, 959 82, 472 159, 080 750, 511 15.9 427 2.2 
North Carolina 164, 199 34, 525 26, 421 224, 145 4.8 239 1.2 
Pennsylvania 573, 521 26,432 | 142, 575 742, 528 15. 8 4, 737 24.1 
Rhode Island. ............... 136, 364 5, 020 33, 230 174, 614 8.7 206 1.0 
South Carolina 77, 841 32, 000 46, 032 155, 873 3.3 3, 852 19.6 
NG AAA 9, 847 9 20, 872 31, v . 
Virgin 109, 781 439 79, 784 190, 004 4. 0 284 1.4 
West Virginia...............- 100, 200 9, 927 25, 901 136, 028 2.9 289 1.5 
Total- osc EM 8 3, 328, 825 | 313,968 |1, 065, 540 | 4,708, 333 | 100.0 19, 667 100.0 
o A A LE eee x o SSS. 

District 2: 
Ines naa 885, 987 8,303 | 179,955 | 1,074, 245 22.1 | 152, 157 23.7 
manns 8 225, 192 62, 974 107, 850 396, 016 8. 1 20, 213 3.1 
TOW AA AA 54, 951 12, 479 58, 168 125, 598 2.6 39, 612 6.2 
SUL s 112, 723 151 180, 136 293, 010 6.0 206 7 
Kentucky : 18, 478 64, 752 177, 438 3.6 2, 986 .5 
Michigan 241, 928 31, 376 83, 707 357, 011 7. 3 3⁴, 332 5. 3 
Minnesota 199, 882 7,068 | 129, 223 336, 173 6.9 65, 099 10.1 
MISS0UT EE , 806 10, 642 394, 438 8.1 62, 807 9.8 
Nebraska 31, 958 106 45, 105 77, 169 1. 6 6, 379 1. 0 
North Dakota...............- 47, 707 974 25, 590 74, 271 1.5 15, 456 2.4 
Ode 425, 572 90, 963 | 219, 359 735, 894 15.1 21, 239 3.3 
Oklahoma. 135, 382 369 | 162, 244 297, 995 6.1 7, 275 1.1 
South Dakota 35, 243 |-.-------- 21, 447 56, 690 1.2 , 263 4.5 
Tennessee 176, 173 8, 839 51, 894 236, 906 4. 9 5, 629 .9 
Wisconsin...................- 143, 780 8, 115 88, 249 240, 144 4.9 176, 225 27.4 
r 3,102,492 | 255, 837 |1, 514,669 | 4,872,998 | 100.0 | 642, 878 100. 0 
—— [Pj |,jj|— > p i. j——h- = 

District 3: 
E ARA A 157, 771 24, 939 99, 911 282, 621 15.3 102 0.7 
Arkansas 93, 044 12, 851 65, 479 171, 374 9. 3 2, 696 18.1 
Loufsia naa 200, 147 24, 190 16, 514 240, 851 13. 0 656 4.4 
Mississippi 29, 537 12, 605 38, 541 80, 683 4. 4 495 3.3 
New Mexico 74, 931 148 47, 727 122, 806 6.7 3, 840 25. 8 
quo A EA 625, 501 15,183 | 306, 295 946, 979 51.3 7, 109 47.7 
Total. casco ida 1, 180, 931 89,916 | 574,467 | 1,845,314 | 100.0 14, 898 100.0 

District 4: 
Colorado — wn 113, 414 1,836 | 101, 809 217, 059 43. 9 18, 566 22.2 
Mals ricos 7, 820 1,715 35, 818 45, 353 9.2 17, 203 20. 6 
Montan 8, 566 2, 875 43, 321 54, 762 11.1 8, 078 9.7 
LA CHE 65, 191 27 48, 961 114, 179 23.1 23, 869 28. 5 
Wyoming.................... 20, 630 308 41, 818 62, 756 12.7 16, 939 19.0 
NEE 215, 621 6,761 | 271,727 494, 109 | 100.0 83, 655 100.0 

District 5: 
Ans ... .. .....- 19, 961 9, 687 23, 357 53, 005 2.5 21, 659 3.8 
California.................... 1,303,285 | 108,182 | 142,490 | 1,553,957 73.5 | 481,976 84.7 
o 27, 379 2, 6 5, 900 35, 978 1.7 17, 445 3.1 
Oreseagngngngns, 222, 578 10, 318 33, 006 265, 902 12. 6 18, 387 3.2 
Washington 122, 865 25, 062 57, 168 205, 095 9.7 29, 779 5.2 
TOA 1, 696,068 | 155,948 | 261,921 | 2,113,937 | 100.0 | 569, 246 100. 0 
Total United States........ 9, 523, 937 | 822, 430 3, 688, 324 | 14, 034, 691 |........ 1, 330, 344 


oo are grouped according to petroleum-marketing districts rather than to conventional geographic 
regions. 
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TABLE 5.—Petroleum asphalt and products exported from the United States, 
1952-53, by countries of destination 


[U. 8. Department of Commerce] 


1952 ! 1953 2 
Country 
Thousand | Thousand | Thousand | Thousand 
short tons dollars short tons dollars 
North America: 
British Honduras (3) (3) 2 61 
rr es aula oa 3 178 13 789 
Canal eee eer 6 94 3 65 
Costa AICA ⅛˙“.n. ² . 8 5 201 1 45 
ët EE 1 28 (3) 21 
lll ⁰— ĩðk2 bee nonce cues 1 20 2 43 
Mh 8 29 710 20 577 
FFC ͥͥ ⁰•m mA. ⁊ my 8 1 10 (8) 1 
Other North America (3) 50 (3) 35 
Total North Americau——ʒ- 46 1, 291 41 1, 637 
South America: 
Ill ³ii AAA 1 39 (3) 4 
FFF. ³ð AN 3 135 17 954 
AAA y u 3 95 5 200 
Colombia... u... ðâ2A/ſ ĩ OOO TIT. IOS SQ 410 4 286 11 863 
Funds uude dui usa 1 30 1 41 
Venezuela... ... .... . . ee (3) 7 1 60 
Other South America. .... ... . .. . .. . . ......-....-- (3) 10 (3) 17 
Total South America . 418 4 602 35 1, 639 
Europe: 
Belgium-Luxembourg.............................. 2 50 (3) 16 
FFC AA ee A sls 31 913 (3) 7 
// ðV( IN 4 148 OLIM 88 
7 II tock cee (3) 3 1 15 
Switzerland... ð NEE 1 44 1 56 
UFK6V. 560200 ee cape des 3 90 2 52 
Other Europ Q) 46 (s) 82 
Total Europe. ee Ae Ee ee 41 1, 294 4 228 
Asia: 
British Malaya........ .. ...... .. . .... ok ......-..-- 8 81 3 86 
Ii: o Ky 1 40 7 282 
„ fp ceases UE 15 484 8 83 
Hong EE 4 133 (8) 31 
e . e E 56 1, 815 12 362 
o ... 51 1, 692 21 625 
Mdenesſsſsſsſsſsſsssssssas ..........-..- 24 846 22 680 
Pto ENCOUNTER 19 980 4 160 
JAPON PC CPP EET MEUMES 1 26 3 109 
ih y eee 2 7177777 ME 
Korea, eppes. x E 7 304 
E A ß ⁊ idu ec LC LEUTE 8 / 
Pakistan: ß s uum Bo uu 30 1,032 29 806 
er u u II ee E 15 26 1,074 
BUG EE 18 541 5 270 
Eelere 1 52 (3) 47. 
Total ASIA. os is 248 8, 872 142 4, 919 
Africa: 
Belgian Congo... 6 251 9 331 
French Morocco 1 50 19 776 
Mozambique._-_.-........ ..........................-- 1 34 2 59 
Union of South Africa.................. Ll lll... 19 601 19 621 
Other AICA EECH 1 64 4 131 
Total Africa... ³ð ĩ 8 28 1, 000 53 1, 918 
See x —— SS ͤ—— —.— 
Oceania: 
F . costa ctas 7 234 2 55 
Other Oceania... .. euer cane 1 21 (š) 6 
Total Oceania...................... LL ll lle l.l. 8 255 2 61 
Grande... 1389 4 13, 314 277 10, 402 


1 In 5 exports of petroleum- asphalt manufactures" were valued at $4,567,595. Quantities not 
avallable. 

3 Data not strictly comparable with that for earlier years. 

3 Less than 1,000. 

4 Revised figure. 
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IMPORTS? 


Virtually all imports of petroleum asphalts were from the Nether- 
lands Antilles, and the quantity declined slightly from 478,812 short 
tons in 1952 to 450,214 in 1953. The value of these receipts was 
reported as $5.6 million in 1952 and $5.1 million in 1953. In addition, 
some liquid petroleum asphalt, mostly from Venezuela, was imported. 
The quantities were 9,663 short tons in 1953 (value $145,000) com- 
pared with 14,299 in 1952 (value $201,000). 

Imports of natural asphalt and bitumens dropped noticeably from 
4,201 short tons in 1952 to 2,699 in 1953. They were mostly lake 
asphalt from Trinidad. The values were reported as $98,000 in 1952 
and $71,000 in 1953. 


1 Figures on imports and exports compiled by Mae B. Price and Elsie D. Page, of the Bureau of Mines, 
from records of the U. S. Department of Commerce. 


Carbon Black 


By D. S. Colby, H. J. Barton, and B. E. Oppegard 


4 


GENERAL SUMMARY 


RODUCTION of carbon black in the United States in 1953 
totaled 1,610 million pounds, a negligible increase over 1952. 

Although output of the furnace grades increased 11 percent over 
1952, production of contact blacks was decreased 20 percent because 
output of this type had exceeded shipments since 1951 and large 
inventories had accumulated since that time. 

Sales (including exports) increased 8 percent over the previous 
year because of increased demand by rubber processors and increased 
exports. Although sales of contact blacks remained at the previous 
year's level, sales of furnace blacks were 11 percent greater than in 
1952. 

The trend favoring the use of furnace blacks over contact blacks 
continued. Furnace blacks had been preferred for compounding 
with synthetic rubber, and their use increased as synthetic rubber 
consumption grew. Previously, contact blacks had been more 
satisfactory for use in compounding natural rubber. Because of 
declining prices, natural rubber consumption has increased in the 
past 2 years and composed 41 percent of the total new production in 
1953. However, the preference for furnace blacks did not diminish 
because oil furnace blacks were found to have superior properties 
even with natural rubber. 

Another trend continued during 1953 was the production of furnace 
blacks from liquid hydrocarbons instead of natural gas because these 
blacks imparted superior abrasion resistance to the tread of pneumatic 
tires. 


TABLE 1.—Salient statistics of carbon black produced from natural gas and liquid 
hydrocarbons in the United States, 1949-53, in thousand pounds 


1949 1950 1951 1952 1953 

Production: 
Contact process (chiefly channel)...... 627, 650 616, 765 645, 881 563, 597 453, 345 
Furnace processes. 595, 986 765,225 | 1,031,482 | 1,040, 505 1, 157, 092 
dn EE 1, 223, 636 | 1,381,990 | 1,677,363 | 1,604,102 | 1,610,437 

Shipments: 
Domestic sales. 822,166 | 1,109,071 | 1,129,645 | 1,154,274 | 1,200,871 
e M ; , 568 ; 2, 358, 620 
Pol EEN 1,125,410 | 1,508,639 | 1,563,138 | 1,447,182 | 1, 559, 491 
EE 269 534 80 12 
Stocks of producers Dec. 31................ 216, 461 89, 543 203, 234 359, 350 410, 284 

VALUE 

Production............-- thousand dollars 74, 685 84, 604 107, 436 101, 988 104, 868 
Average per pound cents 6. 10 6.12 6. 41 6. 36 6. 51 
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SCOPE OF REPORT 


Annual statistics of the carbon-black industry were obtained from 
reports submitted to the Bureau of Mines from all operating plants 
in the United States by producers who represent 100 percent of 
commercial production. Carbon black is a very pure grade of 
quasi-graphitic carbon, with particle diameters ranging from 50 to 
5,000 angstrom units. | 

Export and import figures are compiled by the United States 
Department of Commerce. Monthly figures are based on reports 


MILLIONS OF POUNOS 
18000 


1930 1935 1940 1945 1950 1955 
FIdURE 1.—Production, stocks, and shipments of carbon black, 1930-53. 


prepared by the National Gas Products Association and adjusted to 
agree with the annual reports received by the Bureau of Mines. 

Data are obtained on furnace and contact blacks, the two general 
types produced commercially. Substantially all contact blacks are 
made by the channel process. Furnace blacks are broken down into 
five grades: Semireinforcing Furnace (SRF), High-Modulus Furnace 
(HMF), Fast-Extruding Furnace (FEF), High-Abrasion Furnace 
(HAF), and Other. The production and uses of the various grades 
are described in Minerals Yearbooks for 1948 and 1949. 


PRODUCTION 


Number and Capacity of Plants.—The preference for furnace blacks 
resulted in 1953 In the closing of 6 contact-type plants—4 in the 
Panhandle district of Texas, 1 in Louisiana, and 1 in Kansas. One 
unit of a contact-type plant on the Texas gulf was also shut down. 
These shutdowns reduced daily operating capacity of contact-type 
plants by 464,000 pounds to 1,304,000 pounds per day. 
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TABLE 2.—Carbon black produced from natural gas and liquid hydrocarbons in 
the United States, 1949-53, by State and district, in thousand pounds 


Percent 
State and district 1949 1953 change 
from 1952 
Lois id ..... 160, 460 255, 939 76, 818 47.2 
Texas: 

Panhandle district... 625, 760 542, 006 —11.6 
Rest of State.................... 249, 083 444, 421 — 3. 5 
Total Texas . 874, 843 1, 149, 946 986, 427 —8. 1 
Other States. 188, 333 ) 268, 428 5 247, 192 —9.9 
Grand total.. 1, 223, 636 1,677,363 | 1,604, 102 1, 610, 437 0.4 


TABLE 3.—Carbon black produced in the United States in 1958, by State and 
district, and natural gas and liquid hydrocarbons used in its manufacture 


Production 


Furnace black Contact black 


Produc-| Num- 

State ersre- | ber of Value at plant Value at plant 
porting !| plants EE 

Thou- 


sand Total Cents sand Total 


pounds | (thou- er | Pounds | (thou- ae 
sand sand sand pond 
dollars) | P dollars) | H 
Louisiana. ................. 7 9] 376,025 | 22,129 5. 88 793 168 21.19 
Pan handle district 9 18 386, 702 22,748 5.88 | 155,304 | 12, 904 8. 31 
Rest of State 6 16 267, 310 17,768 6. 65 177,111 13, 099 7.40 
Total Texas 11 34 | 654,012 | 40,516 6.19 | 332,415 | 26,003 7.82 
Arkan sass. 1 1 
California EE 1 1 |p 127,055 | 7,089 E!!!! Caspa paq 
Neo Ma 5 CNC 10. 17 8,963 7. 46 
Grand total: GE aaa Dee (Ree) caca arar Wee Kee 
193. 16 52 1, 157, 092 69, 734 6. 03 453, 345 35, 134 7. 75 
A 18 59 |1,040,505 | 58, 938 5.66 | 563,597 | 43,050 7.64 
Natural gas used Liquid hydrocarbons used 
E yield 2 Value N Value 
ounds per verege 
State Million M cubic feet) Thou- | yield 
cubic Total |Average| send |(pounds| Total Average 
feet gallons per (thou- | (cents 
f gallon) | sand per 
tact dollars) cu. ft.) dollars) | gallon) 
Louisiana............... 24, 595 ; 0.68 | 1,546| 6291 48,467 4.05 | 3,484 7.19 
Texas: MM EEUU MENE ER GNE Ui 
Panhandle district..| 103, 849 2 1.78 |. 6,206 5. 98 78, 903 3. 42 7, 155 9. 07 
Rest of State 97, 039 ; 2.11 5, 396 5. 53 50, 435 8. 86 3, 446 6. 83 
Total Texas.......| 201,488 : 1.94 | 11,602 5.76 | 129,338 3.59 | 10, 601 8. 20 
Arkansas Seene 
See V 374, 859 : 6.04 9, 402 3. 04 308 3. 27 
New Melen... JL 1.89 ir II, 
Grand total: 
1953.............| 300, 912 7.18 1.92 | 17, 668 5.87 187, 207 3.68 | 14, 393 7.69 
1932 368, 399 7. 39 1. 87 20, 108 5. 46 163, 392 3. 35 13, 318 8. 15 


Detail will not add to totals, because some producers operate in more than one area. 
3 Partly estimated. 
3 Comprises 11,364 million cubic feet used by furnace-plant operationsin Arkansas, California, and Kansas 
and 63,495 million cubic feet used by contact-plant operations in Kansas and New Mexico. 
1 Comprises 1,100 thousand dollars (9.68 cents per M cu. ft.) of natural gas used in Arkansas, California, 
and Kansas for manufacture of furnace black and 3,420 thousand dollars (5.39 cents per M cu. ft.) used in 
and New Mexico for manufacture of contact black, 
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One furnace-type plant shut down—the only carbon-black plant 
that had been operating in Oklahoma. This action was doubtless 
caused by the high value of natural gas in the Oklahoma Guymon- 
Hugoton Field. Total daily furnace capacity, however, increased 
163,000 pounds to 4,038,000 pounds. 

Producers.—During 1953 two producers, the Peerless Carbon Black 
Co. and the Southern Carbon Co., merged with the Columbian 
Carbon Co., reducing the number of producers from 18 in 1952 to 16. 

Method and Yield.—Less natural gas was used as a raw material 
for the production of carbon black in 1953 because of reduced output 
of contact blacks and the replacement of natural gas by oil as a feed- 
stock for furnace blacks. Production of furnace blacks from gas 
declined 27 million pounds in 1953, while the output of furnace black 
from oil increased 143 million pounds because tire treads compounded 
with blacks produced from oil have superior abrasion-resisting 
qualities. 


TABLE 4.—Production and shipments of carbon black in the United States in 
1953, by month and grade, in thousand pounds 


Furnace 
Month Contact | Total 
SRF! | HMF3 | FEF? | HAF 4 Other Total 


PRODUCTION 
January 22, 9, 189 18. 820 39, 261 11, 331 100, 867 41, 376 142, 
February............ 20, 874 8, 693 16, 532 87, 967 11, 247 95, 313 37, 510 132, 823 
Cs AAA 22, 214 10, 244 18, 463 40, 852 11,451 | 103, 41, 212 144, 436 
lr! 22, 323 10, 478 7, 37, 085 11, 672 98, 791 39, 513 138, 304 
D E 22, 8, 444 19, 006 41, 734 11,056 | 103, 043 40, 229 143, 272 
Ar 25, 18 7, 108 18, 438 36, 751 9, 822 38, 135, 754 
July... eie 21, 772 8, 522 18, 425 38, 613 11, 443 98,775 38, 104 136, 
A E63 2, 1 7, 636 20, 162 , 11, 736 99, 238 36, 810 , 
Beptember........... 21, 518 6, 600 19, 758 83, 526 12, 010 93, 412 35, 222 128, 624 
October 21,8 7, 144 15, 912 33, 815 , 904 90, 652 35, 626 126, 278 
November — 23, 180 6,010 15, 556 30, 268 11, 253 86, 267 34, 916 121, 183 
December 23, 7, 526 14, 721 32, 441 12, 318 90, 202 34, 381 24, 
Total._____ ``. 270, 381 97,594 | 213,026 | 438,898 | 137,243 |1,157,092 | 453,345 | 1, 610, 437 
SHIPMENTS (INCLUDING EXPORTS) 
January............. 24, 037 9, 769 18, 364 36, 139 11, 628 99, 037 38, 520 138, 457 
February............ 22, 123 9, 848 17, 506 , 090 9, 34, 071 126, 
„ 26, 11, 244 21,167 41, 490 10,166 | 110, 397 39, 652 150, 019 
ol MD 24, 448 11, 881 19, 411 40, 116 9,576 | 105, 432 38, 288 143, 
D) AA 23, 117 8, 070 8, 38, 170 10, 79 98, 816 37, 335 136, 151 
T 31, 193 9, 210 16, 097 34, 183 9 99, 729 40, 643 140, 
SONY AA 20, 23 7, 559 14, 996 32, 713 10, 503 86, 008 40, 918 126, 926 
August.............. 18, 031 7,133 14, 582 31, 499 A 80, 430 33, 298 113, 728 
Beptember........... 20, 8, 051 14, 917 33, 217 10, 171 86, 988 42, 075 129, 
October. ............ 20, 7, 440 14, 776 32, 460 F 85, 052 33, 260 118, 312 
November 19, 539 7, 336 13, 692 28, 498 9, 170 78, 235 35, 179 113, 414 
ecember. .......... ,5 7, 618 13, 432 31, 070 j 83, 474 39, 321 
Total. 270,689 | 105,168 | 197,598 | 412,645 | 120,831 [1, 106, 931 452,560 | 1, 559, 401 


1 Semireinforcing Furnace. 

2 High-modulus Furnace. 

3 Fast-Extrusion Furnace. 

4 High-A brasion Furnace. 

Compiled from reports of the National Gas Products Association and of producing companies not in- 
cluded in the association figures. Figures adjusted to agree with annual reports of individual producers. 
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TABLE 5.—Natural gas and liquid hydrocarbons used in the manufacture of 
carbon black in the United States, and average yield, 1949-53 


Natural gas used..............--------.----- ; ; 426, 423 |368, 399 | 300, 942 
Average yleld of carbon black per thousand ies feet 
Average value of natural ed per th d cubi wie feet ae A 
v value of natural gas used per thousand cubic fee 
cents..| 4.76 4.79 5.21 5.46 5.87 
Liquid hydrocarbons used.................. thousand šollons 72, 387 107 707 182, e 163, 392 | 187,207 
Average yleld of carbon black per gallon............ pounds..| 2.86 3.02 2. 96 8.35 3. 68 
Average value of liquid hydrocarbons used per gallon. cents. 7.69 
Number of producers reporting..............-.--..--..-----.-- 20 16 
Number of nnn. AN 63 62 


TABLE 6.—Number and capacity of carbon-black plants operated in the United 
States, 1952-53 


Number of plants 
Total daily capacity 
1962 1953 pounga) 
State or district County or parish 
Con- Fur- Con- Fur- 
tact nace tact nace 1952 1953 
Carson............ E Du c 
Texas: G 6 1 4 1 
Panhandle district. ..|4 Hutchinson 4 4 4 4 |? 2,114, 500 1, 752, 400 
Moore 4 1 2 1 
Wheeler ; D tonnes 1 
Total Panhandle |.................... 15 7 11 7| 2,114,500 1, 752, 400 
Aransas........... 1 1 2 
Brazoria.......... L A I 
Brooks E E 
Ector............. 1:22 22 222 1 
Gaines L. EE | On ae 
Harris. A AAA 
Rest of State. Howard...........|.......- E 1 |) 1, 494, 700 1, 461, 400 
Montgomery lig 1 
Nueces . QU EA 
Reagan........... Lez: lll 
l E 111 1 
Ward ... ¡Y Ee 1 WEE 
Winkler Iq 1 
Total rest of State: 9 7 9 7 1, 494, 700 1, 461, 400 
Total Texas_._..... ⁵?[! ... ..... 24 14 20 14 | 3,609, 200 3, 213, 800 
Avoy elles. „ 1 
Calcasieu.........|.......- Idi 1 
Loulstana. ......—..—.———- Gel AH 2 050,200 | 1,250,800 
Richland 3 2 ERES 
St. Mary-.--...... AA 2 EEN 2 
Total Louisiana....|.................... 3 7 2 7 | 1,050,100 1, 259, 800 
Cibo 2e e Mes i 
alifornia...............- ontra Costa 1. 
ff VVA 1 a 2 628, 500 1 535, 300 
Oklahoma...............- Peas liic: ez: 
New Mexico 170 Bole cece 8 355, 300 333, 200 
Total United States 33 26 27 25 6, 643, 100 5, 342, 100 


1 Excludes Oklahoma in 1953. 
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CONSUMPTION AND USES 


Domestic sales of carbon black showed a moderate increase in 1953; 
gains made in sales for use in rubber and ink were partly offset by the 
substantial declines in sales for paint and miscellaneous uses. No 
sales of carbon black for carburizing were reported, which accounted 
for the large decline in carbon-black sales for miscellaneous uses. 

Sales for use in rubber increased in approximately the same propor- 
tion as consumption of virgin rubber. The average loading of virgin 
rubber in 1953 was 825 pounds per long ton compared with 828 
pounds in 1952. 

As the result of falling natural-rubber prices, natural rubber was 41 
percent of the total virgin rubber consumed in 1953 compared with 36 
percent in 1952. Increased natural-rubber consumption did not re- 
verse the trend of favoring furnace blacks over contact blacks for 
compounding, indicating that processors of natural rubber have come 
to prefer furnace blacks. 


TABLE 7.—Sales of carbon black for domestic consumption in the United States, 
1949-53, by use, in thousand pounds 


1949 
(percent) 
o 2 ica .. ... uzc Suae Eee 767,131 | 1,030, 368 | 1,061, 229 | 1,074, 545 | 1,133, 594 5.5 
AA A E 32, 054 50, 903 45, 496 44, 116 45, 801 3.8 
CCC 7, 005 11, 139 11, 366 10, 628 8, 464 —20.4 
Miscellaneous......................- 15, 976 16, 661 11, 554 13, 012 —47.9 
JC 822, 166 | 1,109,071 | 1, 129,645 | 1,154, 274 | 1,200,871 4.0 


STOCKS 


Production of contact blacks was curtailed in 1953 to about the 
level of shipments for the year to avoid a continuation of the increasing 
stock accumulation of 1952. 

Stocks of furnace grades increased 50 million pounds, because pro- 
duction cutbacks did not offset declining sales. 


TABLE 8.—Producers’ stocks of contact- and furnace-type blacks in the United 
States, Dec. 31, 1949-53, in thousand pounds 


SRF! | HMF! 


—n—EOn—n r | ——YP a )— | EE |———— 


1049. teen casae ER ER (3) (2) : 216, 461 

c 5, 275 3 6,276 3 3, 381 89, 

19511 ll 15, 340 15, 119 19, 729 203, 
F 31, 220 33, 375 23, 211 31, 509 359, 350 
Fo 30, 861 5, 801 57, 757 


1 For explanation, see table 4. 
2 Data not available. 
3 Adjusted figures (reclassification of grade). 
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Figure 2.—Production and shipments of carbon black, 1930-53. 


VALUE 


The only reported open-market price change during 1953 was the 
0.50-cent-per-pound increase in Semireinforcing Furnace grade. The 
average value to producers of both furnace and contact grades was 
reported to have increased. 

Feedstock value of gas and oil combined declined from 33 percent 
of the total value of finished product in 1952 to 31 percent in 1953. 
This decline was due mainly to the decreasing production of contact 
blacks. Feedstock represents nearly 40 percent of the cost of con- 
tact blacks, whereas it is approximately 20 percent of the cost of gas- 
produced furnace blacks and 30 percent of the cost of oil-produced 
furnace blacks. 
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TABLE 9.—Prices of carbon black in die f. o. b. plant, 1949—53, in cents per 
poun 


(Oil, Paint and Drug Reporter] 


Furnace blacks 


n- Fast-Ex- 
High-Mod- trusion High-A bra- 


m 
Date of change ore = ulus es d sion grades 
es 
BES Ieper) es | aan 
Bulk Bags Bags Bags Bags 
Jan ??. 7.00 8. 50 5. 00 5. 50 Qo 
July 1, 10410. ac cecus es Rene 6. 56 3. 50 5. 00 5. 50 (3) 
Oct. 1, 1930. EE 7.40 1.00 4.00 5. 50 6. 00 (s) 
Jan. 5,1951___........ .. ........-- : 7.00 4. 00 5. 50 6. 00 
July 1, 1953. ee EOS 7.00 4.50 5. 50 6.00 


1 Chiefly Easy-Processing (EPC) and Medium-Processing (M PO), but also includes Hard. Processing 
(HPC) and Conductive (CC) channel] blacks. 


3 No quotation. 


FOREIGN TRADE 


Imports.—Imports of acetylene black from Canada returned to 9.0 
million pounds per year in 1953 after having declined to 6.8 million 
in 1952. The average value also increased to 15.9 cents per pound 
from 15.2 cents in 1952. Twenty-four hundred pounds of acetylene 
black was imported from Switzerland. Acetylene black is not 
produced in the United States. It is used to impart electrical con- 
ductivity to rubber. 

Imports of other carbon blacks from Canada declined from 2.0 
million pounds in 1952 to 1.1 million m 1953. Small quantities 
totaling 5,600 pounds were imported from the United Kingdom, West 
Germany, and Switzerland. 

Exports.— Exports of all carbon black in 1953 partly recovered from 
the decline of 1952 but still were 17 percent less than quantities 
exported in 1951. Larger amounts of both contact and furnace 
grades were exported, SNE furnace-black exports increased much 
more Se those of contact black and were at the highest level yet 
reported. 

Exports to Canada increased slightly, in spite of the opening in 
June of the first carbon-black producing plant (excluding acetylene 
black) in that country. Exports to the United Kingdom also in- 
creased substantially from the very low level reported for 1952. 
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TABLE 10.—Carbon black exported from the United States, 1951-53, by country 
of destination 


[U. 8. Department of Commerce] 


——— OED —— 


Argentina 10, 872 1, 147 
Australia... -------------- 20, 187 1, 720 
e 2, 929 249 
Belgium- Luxembourg 10, 443 10. 086 920 
A AA 20, 571 15, 987 1, 507 
Canada 55, 542 57, 465 301 
rr MANOS M 1, 557 1, 670 136 
Colombia 2, 340 3, 737 343 
tls A A DER 1, 495 862 72 
Denmark 1, 490 748 68 
Ecuador.....................- 4 196 19 
Li AAA 1,824 748 71 
Für 8 73, 872 360 5, 949 
German eegen 2, 366 11,570 1 201 
Greece... ...-....-------------- 120 313 28 
I!! 11, 960 1,130 9, 181 832 
Indochina....................- 83 17 181 17 
Indonesia. .................... 2, 293 386 3, 790 362 
e ---------------- 1, 601 58 66 
Israel and Palestine 785 20 1,610 132 
7 u In 27,477 1, 659 30, 621 2, 703 
! ³˙⅛ſiů ] 7, 933 739 17, 846 1, 723 
Malaya. A . ... erue 964 88 442 41 
E AA PA 12, 904 624 11, 932 867 
Mozambique 9 (2) 622 52 
Netherlands 3, 194 - 282 4,616 406 
New Zealand. ................ 5, 224 65 2, 320 206 
Norway - -..------------------ 1, 907 112 1, 662 150 
Pakistan 133 41 299 34 
Pert. s. o A A 1, 556 124 1, 821 158 
Philippines 124 9 292 25 
Portugal. 1, 724 78 1, 065 86 
PCC 3, 236 446 5, 008 474 
Sweden 9, 441 1. 422 11, 077 970 
Switzerland 4, 547 46⁴ 3, 173 364 
Taiwan... . . Joe cco ILE 190 37 74 8 
Trieste 1 III.. ͤd;“ĩ sz: 
dad CIA .... IA 493 98 1, 397 107 
Union of South Africa 18, 203 1, 310 18, 269 1,715 
United Kingdom............. 100, 928 1, 274 31, 739 , 346 
Uy AA 1, 146 74 2, 128 216 
Venezuela.................... 1, 613 128 
Yugoslavia......-....-...--..- 1, 225 874 87 
Other countries 495 48 

Total... C 433, 493 358, 620 32, 054 


1 West Germany. 
2 Less than $500. 


TABLE 11.—Carbon black exported from the United States in 1953, by months, 
in thousand pounds 


[U. 8. Department of Commerce] 


Month Contact 


January - 13, 968 27,811 || August 9, 608 21, 353 
February.........- 12, 152 21,927 || September.......- 24, 39, 791 
AH. 12, 913 29, 322 October 11, 680 25, 421 
April. ...---------- 12, 332 27,099 November 14, 474 26, 060 
. 14, 471 33, 072 ecember. ....... 22, 453 39, 293 
June............... 11, 657 25, 259 
July. oc 17, 024 42, 212 "Total: 
1953........ 194, 034 358, 620 
1952........| 167,377 292, 908 
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TECHNOLOGY 


Commercial production of a new grade of furnace black was begun 
in 1953. This grade, called Superabrasion furnace (SAF), has an 
average particle diameter of 185 Angstrom units compared with 250 
for HAF grade. The SAF grade is an oil black. The yield from oil 
is smaller than that obtained when HAF grade is produced. SAF 
grade is reported to produce higher tensile strength and greater 
abrasion resistance when compounded with GR-S cold rubber than 
is obtained with HAF. In tire tests with cold rubber, SAF is re- 
ported to have given 40 percent better abrasion resistance than HAF, 
and with natural rubber 20 percent better abrasion resistance than 
easy-processing channel black. 


WORLD PRODUCTION 


The opening of a second unit of the carbon-black plant of Cabot 
Carbon, Ltd., near Liverpool, England, doubled that plant's capacity, 
bringing it to 40 million pounds a year. Production of carbon black 
in the United Kingdom in 1953 totaled 103 million pounds compared 
with 70 million in 1952. 

Canada became a producer of carbon black in 1953, with comple- 
tion in June of an oil-black furnace plant at Sarnia, Ontario, having 
capacity of 20 million pounds per year. I 

Japan produced approximately the same quantity in 1953 as m 
1952—just under 10 million pounds. 


Natural Gas 


By D. S. Colby, B. E. Oppegard, and L, V. Harvey 


4e 
GENERAL SUMMARY 


ARKETED production of natural gas in the United States 
M increased 5 percent in 1953, the smallest gain reported since 
1949. Most of the gain was in Texas, Louisiana, Oklahoma, 

and New Mexico. 

Interstate movements accounted for most of the growth in ship- 
ments, with large increases of deliveries to California and New Eng- 
land. Rhode Island received natural gas for the first time. 

Mild winter weather in 1953 curtailed the expansion of residential- 

consumption, and a mild decline in industrial activity in the latter 
alf of the year kept down industrial sales of natural gas. 

Prices of natural gas at the wellhead continued to increase, and the 
average wellhead value for the United States made the sharpest annual 
upward movement since figures have been collected by the Bureau of 
Mines. The average value at point of consumption maintained a 
steady rise. 


TABLE 1.—8alient statistics of natural gas in thé United States, 1949-53 


1949 1950 1951 1952 1953 
MILLION CUBIC FEET 
Bupply: 
arketed production !................. 5,419, 736 | 6,282,060 | 7,457,359 | 8,013,457 8, 396, 916 
Withdrawn from storage 106, 368 175, 260 209, 428 221, 909 246, 802 
II E, E, E 7, 807 9, 225 
Total supply. -...................... 5, 526, 104 | 6,457,320 | 7,666,787 | 8,243,173 8, 652, 043 
Disposition: 
Consumptionnn 5, 195, 484 | 6, 026, 404 | 7,102,562 | 7, 613, 478 7, 979, 338 
z gl Eet 20, 054 25, 727 24, 163 27, 456 28, 322 
Stored- EE 172, 051 229, 752 347, 690 398, 593 404, 838 
Lost in transmission, etc. .. . .. 138, 515 175, 437 192, 372 203, 646 240, 445 
Total disposition. nnn 5, 526, 104 | 6, 457, 320 7, 666, 787 8, 243, 173 8, 652, 943 
VALUE 
Production (at wells). . thousand dollars 344, 034 408, 521 542, 964 623, 649 774, 966 
Average per M cubic feet. .......... cents.. 6. 3 6.5 7.3 7.8 9.2 


! Comprises gas sold or consumed by producers, including losses in transmission, amounts added to 
Storage, and increases in gas in pipelines. 


SCOPE OF REPORT 


Statistics of natural-gas production, consumption, and value are 
collected on an annual questionnaire sent to producers of oil and gas, 
natural-gasoline-plant operators, gas-pipeline companies, and gas- 
utility companies. A separate report is filed by the respondent for 
each State in which he operates. 

Volumes are reported at the pressure base selected by the reporting 
company. Only those reports that deviate more than 5 percent above 
or below 14.65 p. s. i. a. at 60? F. are corrected to 14.65. 

846805—56——21 313 
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Reports are received covering approximately 75 percent of gross 
natural-gas production. The large number of returns necessary and 
the difficulty of contacting each small producer make direct compila- 
tion of total production impractical. The output of nonreporting 
producers will in most instances be accounted for in the purchases of 
reporting companies. Marketed production for each State is de- 
GE by adding consumption in a State, plus gas placed in storage, 
plus shipments to other States, less gas withdrawn from storage, less 
receipts from other States. 

Gross production is the total of marketed production plus the re- 
ported repressuring figure plus the partly estimated “vent-and-waste”” 
figure. ata on gas vented and wasted are based on figures given 
on the reporting forms, supplemented by estimates of wastage derived 
from figures published by the American Gas Association Reserves 
Committee and State conservation bodies. 


GOVERNMENT REGULATIONS 


The Petroleum Administration for Defense on March 1, 1953, 
removed its Order 2,1 which had limited extension of natural-gas 
service to industrial and central heating customers. The order was 
rescinded because steel was in sufficient supply to permit the pipeline 
expansion needed to satisfy consumer demand for gas. 

On August 13 the President signed into law a bill permitting natural- 
gas interstate pipeline companies to cross Federal Government land 
without incurring the obligation to become common carriers, as 
previous law had required. 

The United States Supreme Court on November 30, 1953, refused to 
review & Court of Appeals ruling that the Federal Power Commission 
must fix rates for interstate sales of natural gas by companies that 
produce and gather it. In 1951 the Federal Power Commission had 
issued an opinion that the Phillips Petroleum Co. was not a natural-gas 
company within the meaning of the Natural Gas Act and the Commis- 
sion had no jurisdiction over its rates.! (On January 19, 1954, the 
United States Supreme Court decided to grant a rehearing of the 
Phillips case.) 

On December 4, 1953, the Federal Power Commission issued Opinion 
264 on Docket R-126 stating its policies regarding ratemaking where 
Federal income taxes were affected by accelerated amortization. The 
funds temporarily available as the result of reduced taxes during the 
period of accelerated amortization need not be passed on to customers 
as lower rates but must be retained for future income-tax payments. 


RESERVES 


The American Gas Association Committee on Natural Gas Reserves 
reported that in 1953 additions to reserves both through new dis- 
coveries and through extensions and revisions of previous discoveries 
were higher than in any year since the committee was formed in 1946. 

For 1953 a new system of accounting for native gas in underground 
storage reservoirs places these data in the “underground-storage” 
column of reserves rather than the ‘‘nonassociated” or “associated” 
columns of table 2. Net change in underground storage therefore is 
inflated for this year. 


1 See Minerals Handbook 1951, p. 867. 
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TABLE 2.—Estimated proved recoverable reserves of natural gas in the United 
States, 1952-53, in million cubic feet ! 


[Committee on Natural-Gas Reserves, American Gas Association] 


Changes in reserves during 1953 


em Reserves? N AEN 
as o of new et change 
Dec. 31, Pr nons fields and in under- Net ro- 
new oun uction 
revisions? | in Da storage 3 
fields 2 
ATRASOS: s. 984, 582 252, 566 10, 983 2, 588 39, 453 
California $o deet cce EE 2 9, 340, 022 219, 205 50, 348 50, 717 500, 945 — 
(RUN, WER , 164, 249 542, 852 213,313 ]. coss ez 56, 139 
Tele EE E 11, 651 48,856 | 9299 30, 185 
.. ow A 36, 714 215 2, 1 3, 901 7, 150 
¿E AAA pull O ER sassa 14, 193, 565 466, 236 | 1,587, 106 8, 457 467, 762 
Kentuck A 1, 313, 523 42, 014 1, 160 5, 836 ; 
Louisiana b. 31, 451, 614 3, 144, 349 1, 294, 440 — 1, 481, 491 
Michigan MAA 4, —83, 250 110, 964 $ 
Mississippi. ............................... 2, 364, 060 248, 669 156, 372 1 200, 116 
lll 827, 603 — 50, 924 925 19, 493 33, 097 
Nebraskg........ .. change eut 93, 958 87, 954 12,300 |............ 12, 102 
New Meilen... 14, 038, 889 | 3, 539, 961 301, 459 78, 003 436, 102 
New rr 8 —2, 68888 7, 414 2, 362 
h)) ⁰yĩxu EE LE 731, 483 —36, 247 5, 618 86, 408 31, 280 
Oklahoma. AA 8 11, 764, 829 875, 175 427, 602 26, 238 865, 471 
Pennsylvania............................- 09, 585 9, 442 75, 450 55, 073 , 306 
Texas A A A MU 105, 732,763 | 2,591,789 | 2,868, 008 , 466 4, 668, 400 
A d A QA Cus , 412 826, 517 12,820 |-...-------- 9, 691 
West Virginia 1, 660, 070 88, 247 21, 850 49, 775 166, 000 
A AA 2, 321, 124 481, 122 2, 795 5, 302 91, 712 
Other States VV 169, 346 79, 612 4,783 AS 13, 105 
Tod ( naoi 199, 716, 225 | 13,371,355 | 7, 081, 661 516, 431 9, 238, 540 


Reserves as of Dec. 31, 1953 2 


Btate Non- : : Under- 

associated 7 Associated Dissolved Sa Total 
Arkansas- cun ca ás 758, 404 162, 085 285, 563 5, 214 1, 211, 266 
California ARA ... . .. ... ....... 2, 352, 644 | 2,137,871 | 4,605, 198 63, 634 9, 159, 347 
EN AAA AN E LUE duce 1, 191, 520 57, 810 614, 945 |............ 1, 864, 275 
EI 8 „001 2, 500 218, 750 |... EE 231, 251 
EE 3, 152 2, 700 23, 240 6, 738 35, 830 
¡E EE 15, 287, 581 139, 158 319, 669 41,194 | 15,787, 602 
ie,, ß ck a e cec ,226, 061 |............ 56, 072 19, 400 , 301, 533 
AE A 27, 505, 549 | 4,508,051 | 2,445,312 |............| 34,458, 912 

LTE 629 |............ 46, 780 194, 110 27 

Milf eebe 1, 947, 388 390, 302 , 838 2, 569, 181 

Montan A 616, 312 34, 375 84, 206 29, 107 ; 
N ³W¹ .. ee .... .....-. 148, 696 6, 646 08 66 182, 110 
New Mexico 0200an M 14,075, 903 | 1,754,422 | 1,594, 172 97,713 | 17, 522, 210 

CAA A d : du. dan 452 AA 468 ,0 : 
Jö ⁰y⁰yß ES 497, 645 |............ 33, 453 884 755, 982 
Oklahoma uu ooo 8 6, 882, 492 | 1,782,641 | 3,488, 472 74,768 | 12,228,373 

Pennsylvania 501,751 ME 37,171 212, 922 ; 
JJ... E 69, 324, 826 | 20, 661, 008 | 16, 536, 493 ; 106, 529, 626 
EE 1, 108, be e 1, 113, 058 
West Virginia .... ... . . ccc ll ll... , 428, 425 |............ 59, 503 166, 014 , 653, 942 
Wyoming 1, 840, 794 349, 154 531, 695 17,988 | 2, 739, 631 
Other States Vn 65, 8 |............ 174, 7538 240, 636 
Nö§;—[ ³ da 146, 850, 400 | 31, 988, 723 31, 418, 287 1, 189, 722 | 211, 447, 132 


1 Volumes are reported at a pressure base of 14.65 pounds per square inch absolute and at a standard tem- 
perature of 60° F. 

2 Excludes gas loss from recovery of natural-gas liquids. 

3 The net difference between gas stored in and gas withdrawn from underground storage reservoirs in- 
cluding adjustments. 

* Net production equals gross withdrawals less gas injected into underground reservoirs; changes in 
underground storage and gas loss from recovery of natural-gas liquids are excluded. December production 
partly estimated. 

5 Includes offshore reserves. 

* Includes Alabama, Florida, Maryland, Missouri, North Dakota, and Virginia. 

? Nonassociated gas is free gas not in contact with crude oil in the reservoir. 

8 Associated gas is free gas in contact with crude oil in the reservoir. 

* Dissolved gas is gas in solution with crude oil in the reservoir. 

19 Net gas placed in underground reservoirs for storage purposes only. 
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PRODUCTION 
GROSS WITHDRAWAL 


The gross withdrawal of natural gas from formation increased 
4 percent in 1953. Quantity repressured increased slightly, whereas 
vent and waste decreased slightly. 


TABLE 3.—Gross withdrawals and disposition of natural gas in the United States, 
1952-53, by States, in million cubic feet 


Gross withdrawals ! Disposition 
State Fro 
m From Marketed Vented 
gas oil Total | produc | Repres- and 
wells wells tion 3 wasted 3 
1952 
Arkan 40, 400 27, 200 67, 600 42, 325 22, 070 3, 205 
California.. 170, 000 600, 300 770, 300 517, 450 244, 450 8, 400 
Colorado.........-..-.....-..----------- 29, 200 22, 100 51, 300 34, 2, 225 14, 815 
ins. S TEE 900 35, 000 35, 900 10, 183 2, 369 23, 348 
Dag 8 150 7, 200 7, 350 48 6, 466 
e ts A 382, 000 80, 300 462,300 | 412, 544 1, 107 48, 550 
Kentuckk .. . crc 70, 000 4, 800 74, 800 427 |2... 1,373 
ÉITER 1, 186, 900 339, 000 1, 524, 900 |1, 237, 143 201, 405 86, 352 
IE 0000an 2.372 AA 2, 372 57 O IA 
Michigan 6, 600 5, 000 11, 600 9, 052 708 1, 840 
Mississippi. 184, 200 81, 500 265, 700 | 174, 100 47, 605 43, 995 
Mot cuco as . 25, 900 8, 400 29, 300 28, 714 76 210 
Nebraska. _..............--------------- 4, 400 1, 600 6, 000 568 48 384 
New Meric oo 170, 700 242, 000 412, 700 359, 377 9, 005 44, 318 
New York..............-...---.---.--- 3, 300 370 8, 670 3,627 |. . .. 43 
North Dakota . ... . . .... .. MMi 320 1, 450 1,770 369 |.......... 1, 401 
WEE 30, 900 1, 700 32, 600 30, 993 1, 574 
Oklahoma..............--......-...--.. 420, 000 | 404, 100 824,100 | 554,033 80, 109 189, 958 
Pennsylvania 106, 400 3, 000 109, 400 | 108, 684 482 
OXON noon Sewn cess Hose cea aes 3, 779, 100 |1, 507, 700 | 5,286,800 |4, 147,805 | 784,892 354, 103 
EE 2,870 420 3, 290 006 284 
v AAA K A E „133 1, 133 1⁄199 | EEN 
West Virginia. .........................- 178, 500 4, 700 183,200 | 180,995 724 1, 481 
e . pee ..... 43, 800 60, 500 104, 300 75, 313 13, 003 15, 984 
Other States 444 132 49 181 148 |.......... 33 
err. 8 6, 839, 177 3, 433, 389 10, 272, 566 8, 013, 457 1, 410, 501 848, 608 
1953 
Arkansas 38, 100 27, 000 65, 100 41, 510 20, 003 3, 587 
California ůuůum - 200, 700 590, 000 790, 700 531,346 | 252, 145 7, 200 
Colorado................---..----------- 19, 000 28, 200 , 200 28, 509 7, 285 11, 406 
OS EE 650 34, 000 34, 650 9, 282 1, 174 24, 194 
TEE 130 7, 060 , 190 701 39 6, 450 
EEN 415, 000 60, 000 475, 000 420, 1,079 53, 314 
Kentucky..........-...--..--.---.----- 1, 000 2, 700 73, 700 71,405 |.......... 2, 295 
Louisiana.......................-...-... 1, 246, 350, 000 1, 596, 000 |1, 203, 644 216, 474 85, 882 
Maryland 1, 408 |.......--- 1, 408 1, 4h) 
Michigan. ... ....-.. 5, 500 5, 000 10, 500 7,774 1, 215 1, 511 
Mississippi... 180, 000 75, 000 255, 000 254 ; 47, 523 
Montan. 25, 400 3, 000 28, 400 27, 889 294 2 

Nebraska 5, 400 2, 000 7, 400 6, 748 191 461 
New Mexico oo 208,000 | 245, 000 453, 000 | 399, 086 3, 260 50, 654 

New York ggg 2, 200 200 2, 400 2,347 
North Dakota.......................... 370 5, 200 5, 570 49888 5, 072 
G score as 36, 400 1, 800 38, 200 37, 542 624 
Oklahoma..............-...-...-....... 460, 000 | 425, 000 885,000 | 599, 955 92, 136 192, 909 
Pennsylvania.......................--.. 103, 800 2, 500 106, 300 , 558 275 7 
KT A ß ˙ EE 3, 835, 000 |1, 624, 000 | 5,459,000 |4, 383, 158 | 779, 054 296, 788 
EE 6, 870 390 7, 260 7,075 EEN 185 
Virginia____............... ENEE 3,697 —„7 3, 697 86 %%ö;ðͤ 8 
West Virginia.......................-... 184, 000 4, 000 188,000 | 186, 477 453 1, 070 
Wyoming 46, 500 58, 400 104, 900 76, 262 10, 272 18, 366 

Other States 112 111 1844 
A A Á 2 7,095, 237 13, 550, 561 | 10, 645, 798 |8, 306, 916 1, 438, 606 810, 276 


1 Marketed production plus quantities used in repressuring, vented, and wasted. 

2 Gas sold or consumed by producers (see table 1, footnote 1). 

3 Includes gas (mostly residue) blown to the air, but does not include direct waste on producing properties, 
except where data are available. 

4 bama, Florida, Missouri, South Dakota, and Tennessee, 
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STORAGE 


Additions to storage In 1953 in the Appalachian states were less 
than in 1952. The total addition to storage for the United States 
was maintained at nearly the 1952 level by the initial injection of 
gas into a new storage project in Illinois. 

There were 167 storage pools in operation at the end of 1953 accord- 
ing to the report of the American Gas Association Committee on 


TABLE 4.—Natural gas stored underground in and withdrawn from storage 
fields, 1952-53 by State of location, in million cubic feet 


— | M MÀ | — ʒ —-—— € l| —rc r — —2—: |) ee 


—— € a ooo em o p oo ooo oo eoo oo ge 


IBU rere oer ea achieve 
KA SES 15, 449 15, 6, 972 
Kentucky..................-.------- scs 8, 894 6, 091 2, 803 5, 1, 643 
Michigan 59, 971 32, 960 27, 011 39, 225 18, 287 
Mississippi. 148 7 141 63 203 
Montana. 2, 563 578 1, 985 1, 039 2, 973 
New Mexico........_.-.....-.------------ 7,751 2, 155 5, 596 3, 554 6, 281 
New vork ................. 10, 696 5, 525 5,171 7, 068 3, 250 
IER , 585 34, 694 891 39, 788 24, 607 
Oklahoma 22, 822 9. 061 13, 761 15, 598 12, 108 
Pennsylvania. 91, 290 37, 264 ; 49, 140 30, 477 
l A [4 AAA 145 
1777 ·oV¹A K oeni da 1, 733 2, 291 —558 5, 849 —1, 864 
West Virginia. 82, 755 56, 407 26, 348 465 83, 935 
Wyoming 5, 279 934 4, 345 818 4, 703 
rr 8 221, 909 176, 684 246, 802 158, 036 
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Underground Storage, an increase of 16 during the year. Over half 
of these new pools were in the midwest, in Illinois, Indiana, Kansas, 
Michigan, and Oklahoma. Twelve new pools were under construc- 
tion at the end of 1953. 


MARKETED PRODUCTION 


The marketed production of natural gas increased 5 percent in 
1953 and was the smallest percentage and the smallest quantity gain 
since 1949. The mild winter weather and the general decline in the 
level of the Nation's economic activity in the latter half of the year 
contributed to the slackening expansion of gas production. Federal 
Power Commission authorizations for natural-gas transmission 
facilities in 1952 also remained low—two thirds of the 1949—50 level. 
As authorizations in 1 year can be expected to be completed in the 
following year, this meant that relatively little new pipeline capacity 
was available in 1953. 


TABLE 5.--Marketed production of natural gas in the United States, 1949-53, 


by States ! 
| Estimated 
Quantity (million cubic feet) Change "osa 
rom 
State 1952 dollars) 
(percent) 
1949 1950 1951 1952 1953 1952 1953 

Alabama..............].-......-. 2 1 4 41 925. 0 (2) 2 

rkansas.............. 47, 788 48, 047 44, 656 42, 325 41, 510 —1.9 1, 735 2, 
California N 558,398 | 566, 751 517,450 | 531, 346 2.7 | 86, 414 104, 675 
Colorado 8, 490 11, 168 14, 128 4, 260 28, 509 —16. 8 1, 884 1, 
Florida................ 8 1 15 126. 7 1 2 
Illinois................ 12, 391 13, 285 11, 425 10, 183 9, 282 —8. 8 1,650 1,559 
Indiana 3 836 701 —16.1 79 4 
Kansas. 294,078 | 364,024 | 417,538 | 412,544 | 420, 607 2.0 | 34,241 36, 172 
Kentucky PCI 51, 851 79, 316 76, 097 73, 427 71, 405 —2.8 15, 934 15, 638 
Louisiana 732,845 | 831,771 |1, 054, 199 1, 237, 143 |1, 293, 644 4.6 | 82,889 106, 079 
Maryland..............].-........ 373 9, 422 2, 37 1, —40. 6 460 
Michigan . 14, 753 11, 250 11, 194 9, 052 7, 774 —14. 1 1. 322 1. 275 
Mississippi. ........... 68,062 | 114, E 158, 845 174, 100 154, E SC? 10, e 12, 340 

our ii.. I 
Montana 35, 291 39, 186 36, 424 28, 714 27, 889 — 2. 9 1, 752 1, 645 
Nebraska 17 3, 895 6, 7 21.2 911 
New Mexico.-......... 204, 961 212,909 | 300,169 | 359,377 | 399, 086 11.0 16, 414 24, 344 
New York............ 3, 693 3, 336 3, 214 9, 027 2, 347 —35. 3 1, 059 742 
N orth Dakota 533 608 456 369 498 85.0 23 34 
Ao 0-2- 46, 512 43, 163 38, 879 30, 993 37, 542 21.1 6, 725 8, 334 
Oklahoma 435, 262 482, 360 538, 756 554, 033 599, 955 8. 3 29, 918 41, 397 
Pennsylvania 84, 739 91, 137 128, 715 108, 684 105, 558 —2.9 | 30, 758 30, 717 
South Dakota......... E 7 6 5 —16. 7 2) (2) 
Tennesse 83 132 132 107 89 —16. 8 11 11 
c ecusten 2, 588, 021 3, 126, 402 3, 781, 136 4, 147, 805 |4, 383, 158 5.7 | 257, 164 333, 120 
Utah.. 33 6, 126 3, 950 3, 733 3, 006 7,075 135. 4 225 
Virginia 65 46 64 1, 133 3, 697 226. 3 279 954 
West Virginia.......... 181, 176 189, 980 | 191,146 180, 995 186, 477 3.0 | 35, 475 44, 009 
Wyoming g 50, 815 62, 062 71, 508 76, 313 76, 262 1. 3 5, 874 6, 025 
Tot!!! sec 5, 419, 736 6, 282, 060 7, 457, 359 8, 013, 457 8, 396, 916 4.8 | 623,649 | 774, 966 


1 Comprises gas either sold or consumed by producers, including losses in transmission, amounts added 
to PAR E of gas in pipelines. 
an ; 


3 Less 
i NUMBER OF WELLS 


The number of gas wells completed in 1953 exceeded that of any 
previous year. A plentiful supply of steel during the year after 
several years of short supply contributed to the large number of 
wells drilled. The number of operating gas wells rose sharpl 
1953 as abandonments, which had been high in the Appelach 
area for several years declined. 


in 
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TABLE 6.—Gas wells in the United States, 1952-53, by States 


Drilled | Producing | Drilled | Producing 


State during Dec. 31, during Dec. 31, 
1952 1 1952 1953 ! 1953 

ATLAS ⁰ e a 7 200 230 
Sh eK y 43 380 48 420 
RH TEE 29 40 55 

IEN ee AAN ĩ eui E EE EE 18 40 4 25 
hel, IN EE 18 600 22 450 

A deg 316 4, 270 380 4, 600 
Kentucky: EN 227 3, 800 194 3, 900 
EOVISIADA EE 206 2, 900 222 3, 200 
lecht EE 30 380 19 280 
ree A Hber : 220 12 220 
JJ jg EE. — . AREA 
EE p ei SS S E 10 ) 120 I 12 ) "3. 
Montans...... . y 88 18 920 22 1, 000 
New MeXI00.:: s. corola UA 319 920 600 1, 500 
New OF EE Ee 1, 3600 1, 300 

lk ³ð 5025 sa au 219 6, 000 176 6, 100 
ehh 295 3, 700 339 3, 900 
, . . E 220 16, 700 254 16, 700 
FC EE DE 20 27 

eebe 778 9, 200 978 10, 200 

West Venn. 443 13, 500 420 13, 800 
e . beris eee ed 16 180 25 180 
Alabama, Maryland, North Dakota, South Dakota, 

Utah and Virginia. ............... LL Llc LLL Lll lll. 33 100 14 109 

q EE 3, 255 65, 450 3, 806 68, 223 


1 From Oil and Gas Journal. 
2 Combined to avoid disclosure of individual company operations. 


DEVELOPMENT AND PRODUCTION BY STATES 2 


California. —E. F. McNaughton, director, Utilities Division, Cali- 
fornia Public Utilities Commission, reported that three new gas fields 
were discovered in northern California in 1953. The most promising 
was the Beehive Bend field in Glenn County. Proved recoverable 
reserves of natural gas continued to decline in California, and the 
State became more dependent upon imported gas. 

Colorado.—J. R. Schwabrow, Federal Geological Survey, reported 
that gas-well completions reached an alltime high in Colorado in 1953. 
Most new discoveries were in the Julesburg Basin, while most of the 
development drilling was in the Ignacio field in the southwestern 
corner of the State. Four fields in western Colorado began producing 
in 1953 when the Western Slope Pipeline Co. gasline to Grand Junction 
was completed. 

Kansas.—Edwin D. Goebel, geologist, Kansas State Geological 
Survey, reported that the most significant new natural-gas production 
in Kansas was expansion of the Greenwood field in Morton County. 
Discovered in 1951, the field covered over 28,000 acres at the close of 
1953. It produced from four different zones—the Wabaunsee, 
Shawnee, Lansing-Kansas City group, and Morrison series. The 
8 field again produced 92 percent of the natural gas in the 

tate. 

By order of the Conservation Division of the Kansas Corporation 
Commission, effective July 1, 1953, the standard pressure base for 
Kansas was set at 14.65 p. s. i. a. at 60% T. 

Kentucky.—C. D. Hunter, chief geologist, Kentucky-West Virginia 
Gas Co., reported that extension of the Big Sandy gas field into 


3 Based on latest available trade publications and reports from Federal and State agencies, 
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northern Letcher County continued in 1953. Nine wells producing 
from the Devonian shale were completed in Letcher County in 1953. 

Maryland.—Joseph T. Singewald, Jr., director of the Maryland 
Department of Geology, Mines, and Water Resources, reported that 
the discovery well in the Accident field brought in late in 1952 began 
to produce in the fourth quarter of 1953, with production totaling 
43 million cubic feet. Drilling in the Accident field was suspended 
during 1953 awaiting clarification of an Oil and Gas Conservation law 
enacted early in 1953. 

Ohio.—Robert L. Alkire, chief of the Oil and Gas Section, Ohio 
Geological Survey, reported that successful gas-well completions 
. during 1953 were the lowest since 1890. Several promising wildcat 
completions, however, offered possibilities for future development. 

Two new Clinton-sand gas pools of note were developed during the 
year. In Lorain County, Wellington Township, 6 wells were com- 
pleted with an average initial open flow of over 4 million cubic feet 
per day. In Knox County, Butler Township, 5 wells averaged 1.5 
million cubic feet per day. 

Oklahoma.—Lease prices soared, and extensive drilling resulted 
from finding new gas reserves in the Keyes gas district, discovery of 
the Northwest Eva oil pool west of the Hugoton gas field, and discovery 
of an unnamed gas pool in T. 1 N., R. 19 E., east of the Hugoton field. 
All three pools have great areal extent. Production is largely from 
Morrow and Keyes sands. 

Nineteen hundred and fifty-three was & banner year for successful 
results in Oklahoma exploration. Fieldwork during the year was 
the heaviest in the State's history. 

Pennsylvania.—J. G. Montgomery, Jr., vice president, United Gas 
Co., reported intensive development of the Driftwood-Benezette pool 
in Elk County in 1953. The discovery well was drilled in 1952 and 
found gas in the Oriskany sand. During 1953, 124 producing wells 
were completed with an average daily open flow of close to 7 million 
cubic feet. The developed acreage at the end of the year totaled 
21,000 acres, and the limits of the pool had been only partly defined. 

The Leidy pool, discovered in 1950, was nearly exhausted at the 
end of the year. It had produced 90 billion cubic feet of gas. 

Texas.—West Texras.—Activity broke records, and the discovery 
rate was high. There was 1 discovery for every 5 wildcats in West 
Texas and 1 discovery for 2 wildcats in Andrews County. Emphasis 
was on deeper wildcat exploration (pre-Permian). Deep discoveries 
along the western edge of the Midland Basin to the eastern edge of 
the Central Basin platform dominated exploration. 

A Texas Railroad Commission order shut in the Spraberry trend 
because over 200 million cubic feet of gas per day was being flared. . 
On June 10, 1953, the Texas Supreme Court declared the order void, 
holding that such blanket action was not within the power of the 
commission. Production quotas were then assigned to those wells 
from which the gas was put to legal use. 

Panhandle.—' The Quinduno field (discovered in 1952) and the first 
major Anadarka Basin discovery in the Texas Panhandle underwent 
extensive development. 

Discoveries in Hansford County, Tex., and adjacent Texas County, 
Okla., outlined & possible producing area covering 150,000 acres. 
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Utah.—R. M. Larsen, Federal Geological Survey, reported that the 
proved area of the Clear Creek field was increased from 8,400 acres 
to 21,600 by 5 step-out wells. This was the center of natural-gas 
activity in the Wasatch Plateau area extending about 85 miles south 
from the Price River. Well elevations running over 9,000 feet in 
this area are probably the highest in the world. 

The Clear Creek field was placed on production in October through 
a gas pipe ne to Orem, Utah, where it connected with the Mountain 
Fuel Supply Co. system. 


INTERSTATE SHIPMENTS AND EXPORTS 


Interstate shipments of natural gas increased 11 percent in 1953— 
the smallest annual increase in volume since 1949. Nearly 90 percent 
of the increase originated in the West South Central region, but 
deliveries were rather well distributed among all regions. The 
largest increase went to California, which received 59 billion cubic 
feet more gas in 1953 than in 1952. 

Imports and Exports.—The only importation of natural gas into 
the United States was from Canada for consumption at a smelter in 
Montana. Exports of gas to both Canada and Mexico were slightly 
less than in 1952. 


TABLE 7.—Interstate shipments, imports, and exports of natural gas in 1953, 
by sources and final destination ! in million cubic feet 


Quantit Quantity 
Producing region and State or country shippe Consuming State or country received 3 
Middle Atlantic: 
New e EE, 8 Canada. said coral aii 169 
Nr AA 103 Connecticut. 
Pennsylvania 36, 565 elaware..............-..-------- 20 
District of Oolumbia—— 55 
ISN EE 123 
Massachusetts 254 
New Hampshire 12 
New Jersey 403 
New York........................ 31, 659 
fo EE 8, 786 
Pennsylvania. 72 
ode Island. ...................- 10 
AT ² ͤͤÄu0 J 8 20 
West Virginia 1 
M/ ·¹ðm aid 36, 668 Total... assess 36, 668 
South Atlantic: 
.. Gauss dere 3 
District of Columbia District of Columbia 4, 309 
(ll ß EE Kentueky._........... .... seen’ 856 
G AI EE Maryland 8, 782 
46!f1!!!!!! 8 653 | New Jersey 3 
North Caroling. icc sas . ladran New Lor .........-- 8, 281 
South rl,, ... ..|-.. .. up eRO 7 8 54, 487 
Funn... 8 3,632 | Pennsylvania. 39, 244 
West Virginia. .......................... 117,895 | Tennessee......................... 18 
Virginia... . . . .... ..........- 8, 985 
West Virgin 2, 207 
r. ³»¹ - TA 122, 180 Oe ee 122, 180 
East North Central: 
nee ß ,,, ĩðVLu ͤ K ss. d 47 
/ ĩ³˙¹¹ow . ES Connecticut 7 
Michigae n 47 JE lll. lll... 3 
e ooe sues thiekwaws 46 | District of Columbia.............. 2 


See footnotes at end of table. 


N 
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TABLE 7.—Interstate shipments, imports, and exports of natural gas in 1953, 
by sources and final destination 1 in million cubic feet—Continued 


Producing region and State or country ed. Consuming State or country 8 


East North Central - Continued 


Wenn . os ee 356 
D AA A ge eegal 1 
A REPARA e L Ra A 1 
nl ETA 8 
Mann 2 1 
%%% AAA b 18 
o ( Beete 45 
Pc IET oe 327 
% dera eg 162 
Rh6d6 Island EE 3 
rr E R 4 
Wost ie w A ernn 13 
da AREA AO. ASES PA 998 ¿y IAEA A 998 
East South Central: 
/ AAA Sr AAA 41,087 
Fenn ——— 409,007 | ATK8S0nS88: AAA 1 
MISSISSIDDII ¿cz al gängeg a S eo S 121,832 | District of Columbia.............. 853 
/ E .. ˙ A POP RA LE e Ee E AE) 4,261 
os. AAN Ze AE 46, 617 
E A2 1, 470 
Kentucky. AAA ES 775 
EC ˙ A A 1, 503 
CCC 1, 888 
IA AAA 37 
rc e Ee 173 
North Garn vids me oia 9 
PC —, — ER 55, 629 
AA l: Il Eege 1, 982 
Bout Zelt Sur sss see a dea 150 
dÄ A EECH 339 
(RE eg eer ANA 1,818 
West Virginia: s: EE 6, 952 
PPP 165, 544 TTT e 165, 544 
West North Central: 
CCC E EIE E E ER Canada st 1,4 
KANSAS A AA A 207,127 "1 Colorado... n... u SE: pue cma mnt 30,414 
MInnasDfB ac, ß BECH Sennen e kanin 3 
MISSONI JI S3 son E E etel e EEN Cen dE AAA e 4 
Nn EH VE RE District of Columbia.............. 2 
North Dakota 96 | Ines... e... 12, 809 
SOE DAKO AAA A AAA EE 14, 559 
y ARE A A 36, 058 
LIRA AAA 12 
Massachusetts 9 
LTE ER 31, 784 
REA A E 53, 202 
c 48, 223 
MONIS. A IC s 25 
Nebraska. 44, 791 
cc Sas sa 52 
INOW: YOU. AAA 81 
North DaSROUR A EOS 5 
OO «2705 ˙· A Sa 16, 094 
ORISBUIBA T 2.2 2 s cr Be Ap 1,311 
ii IRE 
r AA 1 
Sout E PAROLO- ARA geste Sen 5, 047 
CCC MOERS Ee 
West, VIrg ilio A A 
LI cl ( 109 
CCT 674 
FP! A TR TE 297, 163 Pod r EE 297, 163 


See footnotes at end of table. 
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TABLE 7.—Interstate shipments, imports, and exports of natural gas in 1953, 
by sources and final destination ! in million cubic feet—Continued 


Producing region and State or country hipa Consuming State or country | Quantity, 


West South Central: 
Ans 0MM 1,443 | Alabama P P Ui 98, 803 
Louslian˖ aa . -2-2 773,055 | Arizona...................... ll. 41, 748 
Oklahoma 262, 290 Arkansas See 142, 013 
y AA s lise cse 8 2, 242, 504 | California. 165, 364 
anada. A E 4, 342 
Colorado— —U—P‚P u 76, 464 
FCC 6, 317 
y S.S setae see 2,118 
District of Columbia. 8, 441 
mu ae m 
Ho. 350, 444 
malt 8 96, 796 
TOW82 z o 8 73, 139 
A E DEL di eec 174, 508 
Kentucky 79, 108 
A CC MES a S 2 Ass 79, 471 
Maryland... -2-2-2-0 19, 633 
ust cuore Rom 19,181 
Met ; 20, 855 
Michigan 163, 601 
Minnesota 52, 260 
Mississippi 85, 995 
Ml 130, 804 
Nebraska 30, 233 
New Hampshire 909 
New Jersey ....................... 62, 374 
New Mexico....................... 42, 899 
New LOrKK¶˖¶ .. .. . ... . ..... 174, 034 
North Carolina 6, 876 
hij. A O 290, 919 
Oklahoma......................... 25, 552 
Pennsylvania..................... 270, 671 
Rhode Island..................... 680 
South Carolina.................... 8, 965 
South Dakota. 4, 646 
Tennessee 108. 671 
jio. CORN CMT 96, 000 
Virginia. A eesee ceed 18, 819 
West Virginia 110, 737 
Wisconsin......................... 39, 507 
Wyoming 1. 810 


1 Includes exports as follows: 6,014 million cubic feet to Canada and 22,308 million cubic feet to Mexico. 
? Includes amounts consumed, stored, and lost in transmission, 
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PIPELINES 


In 1953 the Federal Power Commission issued certificates of neces- 
sity totaling $726 million for the construction of natural-gas facilities 
designed to add over 2.5 billion cubic feet daily capacity to the pipe- 
line systems involved. These authorizations included 6,800 miles of 
pipeline. The previous year's authorization totaled $409 million and 
4,147 miles of pipeline. 

Among the larger projects authorized during the year were the 
following: 

Tennessee Gas Transmission Co. to construct 571 miles of pipeline 
from southern Louisiana to Tennessee, where it connects with existing 
lines and supplies gas to be delivered in Pittsburgh, Pa., and Buffalo, 
N. Y., and for export to Canada. 

Gulf Interstate Gas Co. to construct approximately 1,000 miles of 
pipeline from southern Louisiana to Kentucky to supply the expand- 
ing requirements of the Columbia Gas System. 

Permian Basin Pipeline Co. to construct a pipeline in west Texas to 
ather and transport 347,000 million cubic feet of natural gas daily 
or delivery into the Northern Natural Gas Co. pipeline system. 

El Paso Natural Gas Co. to construct approximately 1,000 miles of 

pipeline from West Texas to California via Gallup, N Mex. 

An agreement was worked out between Algonquin Gas Transmission 
Co. and Northeastern Gas Transmission Co. and approved by the 
Federal Power Commission on the division of the New England market 
between these companies. 


CONSUMPTION 


Consumption of natural gas in the United States increased 5 percent 
in 1953. Consumption in States that rely upon production outside 
their boundaries increases as additional pipeline capacity is completed. 
The division between types of consumers then depends upon demand 
in the area of the new deliveries. In 1953 there was very little change 
in consumption in the major producing States—Texas, Louisiana, 
Kansas, and Mississippi. Declines in field and carbon-black usage 
reduced consumption in these States. 

The major increases took place in those States that received new 
supplies of gas via pipeline. These States were located in all directions 
from the southwest producing area and included North Carolina, South 
Carolina, Kentucky, Virginia, New Jersey, Massachusetts, Connecti- 
cut, lowa, California, and Arizona. Rhode Island received natural 
gas for the first time. 

Seasonally, consumption was low in the last quarter of 1953; this 
could be attributed both to the fact that the weather was warmer than 
normal and warmer than in 1952 and also to the decline in industrial 
activity in the latter half of 1953. 

Residential and Commercial.—The residential consumption of nat- 
ural gas increased 4 percent in 1953, a small gain compared with the 
10- and 23-percent increases in the 2 previous years. The same di- 


BILLION CUBIC FEET 
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Figure 2.—Consumption of natural gas by use in the United States, 1935-53. 


minishing rate of growth was experienced by distillate fuel oils. Mild 
weather was part of the cause for this small gain. Although a con- 
siderable number of new customers were added in the New England 
States in 1953, service to these was not begun until the latter half of 
the year, and their consumption for the year was therefore small. In 
addition, these new customers at the time of conversion did not repre- 
sent & large proportion of space-heating load, and consumption per 
customer was low. The average consumption of straight natural gas 
per residential consumer for these reasons declined to 79,400 cubic feet 
in 1953 from 82,000 cubic feet in 1952. 


Commercial consumption followed much the same pattern as res- 
idential with only a 3-percent gain compared with 11 percent in 1952. 

Field.—Field use of natural gas declined 1 percent in 1953. The 
large declines occurred in Louisiana and Texas. For a number of 
years field use has been growing at & slower rate than marketed pro- 
duction. The actual decline in field use in 1953 reflects the growing 
value of gas and elimination of wasteful or inefficient field uses when 
& more profitable market is available. 

Treated for Natural-Gas Liquids.— The volume of natural gas 
treated for the extraction of natural-gas liquids increased 7 percent 
in 1953. The large increase in the volume treated in Illinois resulted 
from construction of an extraction plant on a natural-gas transmission 
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TABLE 8.—Consumption of natural gas in the United States, 1949-53, by States ! 


SE EPA 288 
e | at po of con- 
Quantity (million cubic feet) from | sumption (thou- 
State 1952 sand dollars) 
(per- 
cent) 
1949 1950 1951 1952 1953 1952 1953 
Alabama 71,072 | 92,466 | 111,030 | 125, 874 | 136, 825 8.7 | 39,711 43, 200 
AVIZONG 2254 .. .............-. 53, 419 | 62,046 | 63,111 71, 210 12.8 | 21, 467 26, 659 
Arkansas 113,922 | 135,609 | 155, 524 | 165, 603 | 176, 489 6.6 094 33, 425 
California. .................. 619,323 | 683, 924 | 787,848 | 792, 520 | 862, 243 8.8 | 313,248 | 343, 682 
Colorado 73, 88, 692 | 102, 769 | 101,835 | 115, 922 13.8 | 32, 437 35, 317 
Connecticut. ll , 039 461. 4 2, 119 13, 756 
Delaware 708 1, 022 1, 679 276 1, 972 —13, 4 4, 440 3, 696 
District of Columbia. ....... 9,305 | 10,694 | 11,904 12, 782 | 13,134 2.8 16, 328 17, 406 
Florida...................... 10,185 | 12,348 13, 044 16, 001 19, 577 22. 3 3, 272 3, 903 
Georgia ,824 | 67,894 | 94,596 | 108, 329 | 122, 742 13.3 | 33,014 40, 675 
9G; 8 202, 546 | 235, 211 | 250, 812 | 344, 705 | 350, 980 1.8 | 159, 478 176, 035 
Indiangsgs3s scene 55, 58,620 | 69,177 , 124 | 103, 444 7.6 | 62,171 66, 310 
/ ³·˙AA 8 57,620 | 66, 233 79,640 | 94,951 | 106, 755 12.4 | 39,781 41, 766 
EE „5 242, 603 | 278, 892 | 279, 632 | 283, 1.4 | 63,399 65, 708 
Kentucky................... 45, 61, 323 74,386 | 87,006 | 104, 781 20.4 | 35,818 40, 556 
ee 450, 712 | 475, 500 | 549,305 | 599, 312 | 594, 656 —.8 | 75,093 85, 613 
Maryland.................... 7 13,813 | 22, 286 ,468 20, 470 11.3 | 32, 496 36, 208 
Massachusetts 1,783 | 11,386 | 17, 683 55. 3 441 40, 379 
Michigan.................... 84, 315 | 127, 180 | 154, 283 | 163, 991 | 178,307 8.7 | 121, 826 145, 255 
Minnesota. .................- 59, 040 | 67,861 84,205 | 97,591 | 104, 508 7.1 44, 680 50, 397 
ergeet Vo EE , 76, 918 97, 786 | 119, 638 | 118, 617 —.9 25, 526 28, 006 
Missouri. „667 ,384 | 156, 922 | 168, 992 | 173, 674 2.8 73, 407 77, 779 
Montana. .................-. 361 38, 544 | 37,481 40, 771 39, 034 —2.1 12, 958 18, 145 
Nebraska.................... 51,911 01,742 | 72,386 | 78,544 | 83,384 6.2| 31,537 34, 533 
New Hampshire 3 316 857 171.2 623 1, 926 
New Jersey 3, 172 3,209 | 30,887 | 40,409 | 58,685 45.2 | 58,185 82, 564 
New Mexico. ...............- 127, 423 | 147, 509 | 174, 808 | 194, 748 | 200, 039 2.7 | 22,580 25, 955 
New York..................- 51,064 | 65,157 | 144, 920 | 180, 747 | 197, 878 9.5 | 258, 599 254, 917 
North Carolina. 1, 631 2, 945 6, 172 109. 6 1, 942 4, 574 
North Dakota. 3, 279 3, 408 3, 342 3, 559 6.5 1, 925 2, 
P S; AR 246, 212 | 324, 594 | 375,820 | 393, 250 | 420, 809 7.0 | 213, 461 239, 970 
Oklahoma................... 280, 703 | 307,887 | 319,908 | 333, 972 4.4 Kë 58, 255 
Pennsylvania................ 209, 749 ; 311, 937 | 324, 187 | 335, 457 3.5 218, 786 
Rhode Island................ |. --......|]- „4 .-...... AA AN 2, 005 
South Carolina... 853 2, 896 8, 772 202. 9 1, 182 3, 605 
South Dakota .............. 8, 212 10, 001 11, 447 11,701 13, 688 17.0 5, 495 6, 
Tennessee 41,609 | 67,813 | 88,078 | 99,817 | 106, 130 6.3 | 31, 502 39, 936 
dic O NÓ 1,658,379 [1,824,553 |2,130,377 2,175,100 |2,194,172 .9 | 254,607 | 283, 468 
ecc ,908 | 29,014 4, 592 11.8 12, 100 13, 455 
Y EA 4,3 7,639 | 14,853 | 18,630 | 27,716 48.8 | 19,465 26, 330 
West Virginia... 111,802 | 132, 273 | 139,608 | 146, 153 | 148, 017 1.3 | 47,419 52, 035 
W nsin____...... 8 15, 380 28,382 | 33,632 9 8.0] 37, 40, 726 
Wyoming.................... 31,407 | 36,637 | 38,865 | 36,287 | 30,070 —. 6 7, 945 8, 423 


Total United States. . . 5,195, 484 [6,026,404 [7,102,562 7, 613,478 7, 979,338 4.8 2,527,319 2, 828, 996 


1 Includes natural gas mixed with manufactured gas. 


line there. The gas treated at this plant had, in most instances, been 
treated at conventional natural-gasoline plants before it entered the 
pipeline. 

The overall yield of natural-gas liquids in 1953 was 1.47 gallons per 
thousand cubic feet treated. The slight rise from 1952 was due to 
increased recovery of propane. 


Carbon Black.—The use of natural gas as a raw material for the 
8 aen of carbon black declined again in 1953. Total carbon- 
lack production at the same time was higher than in the preceding 
year. The decline in gas consumption was the result of diminishing 
use of contact blacks in rubber compounding and increasing preference 
for furnace blacks produced from oil, a trend of recent years. 
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Petroleum Refineries.—The use of natural gas as refinery fuel in- 
creased in 1953 in total volume but decreased as a proportion of total 
refinery fuel. Aside from Texas, where natural gas is the primary 
refinery fuel, the increases took place in California and in eastern 
Pennsylvania. 


Electric Utility Plants.— The use of natural gas as a fuel for gener- 
ating electric power at utility plants increased 14 percent in 1953. 
The use of all fuels for generating electric power increased 11 percent. 
Oil showed & larger gain and coal a smaller gain than gas for the 
year. Gas accounted for 24 percent of the fuel-generated electricity. 
It showed large gains because of additional pipeline capacity in the 
Middle Atlantic, South Atlantic, and Pacific regions. The East 
North Central region, where a new pipeline caused the use of gas for 
electric generation to triple in 1952, declined 22 percent in 1953 as 
more profitable markets were connected to the new gas supply. 


Portland-Cement Plants.—The use of natural gas as fuel at port- 
land-cement plants increased 3 percent in 1953. Only California had 
a sizable increase. In 1952 California had used less gas for this 
purpose than previously. 


Natural-Gas Pipelines.—The use of natural gas as fuel at natural- 
gas pipeline compressor stations represented 2.7 percent of the 
marketed production in 1953 compared with 2.6 percent in 1952. 


Other Industrial.—''Other industrial” was the fastest growing con- 
pe category in 1953. In those States where new supplies of 
gas became available, the industrial consumer absorbed gas for which 
residential and commercial consumers had not been connected or 
which was not required because of mild weather. In Illinois, where 
large, new supplies went to industrial consumers in 1952, industrial 
sales declined as this gas was sold to residential and commercial 
consumers. 


Mixed Gas.—Settlement of the controversy over natural-gas de- 
liveries to New England and initiation of full-scale deliveries caused 
a large increase in the number of consumers receiving mixed gas in 
Massachusetts and Connecticut. The volume of mixed gas delivered 
to these States, however, did not increase in the same proportion, as 
gas was not received until the latter half of the year. 


PRICES 


The 1.4-cent-per-thousand-cubic-feet increase in the average well- 
head value for gas in the United States was the highest annual increase 
yet reported. From 1945 to 1952 the average annual increase had been 
0.4 cent per thousand cubic feet. 


The sharp rise in wellhead values was general throughout the pro- 
ducing States. Only in Kansas, of the six largest producing States, 
was the increase less than average. New gas-purchase contracts have 
been written at prices far above the average value for gas since the end 
of World War II. The sharp rise in the average in 1953 probably was 
caused both by the expiration and rewriting of contracts at current 
prices and by the rise in current prices themselves. 


1953 
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TABLE 11.—Natural gas treated at natural-gasoline and cycle plants in the 
United States, 1949-53, by States, in million cubic feet 


ns e o —ñ—äk—— as 


PFC 64, 237 71, 145 77,317 71, 257 
SE 509, 796 553, 821 523,115 580, 191 
Jͤ K—ẽo? ð 7, 785 11, 739 (2) 
A A ⁰y A A 13, 333 11, 856 3 12, 317 3 4 73,167 
EE 361, 744 897, 294 , 376 5 431, 908 
NM PEN MP Ug. 47, 660 86, 950 , 096 4 271,145 
A E I tube 8 634, 550 598, 420 607, 564 501, 626 
JJ ͤ K E 1, 173 382 (3) (3) 
A D Ln K s EA, 45, 145 46, 468 53, 050 135, 936 
PII p 15, 017 17, 000 V 3 
! EE GENEE 2, 662 1) 
New Mexico. ..............-..----.---.---- 174, 818 242, 759 279, 286 324, 721 
New or )!! GE 
Decade as cr 18, 351 23, 837 9, 011 (6) 
Oman s 307, 014 419, 868 , 425 476, 004 
Pennsylvania..................---..---.--. 37, 37, 386 32, 235 6 20, 
JJ A 8 2, 526, 885 3, 406, 670] 3, O 398 3, ER 335 
West Virginia 170, 831 215, 485 160, 170 
Wyoming............ eee te ca 848 3 74, 718 
% AAA mms d Oe 26, 74422 
Tota]... Sl x 4, 656, 142 6, 418, 597 6, 837, 282 


1 Colorado, Montana, Nebraska, and Utah combined under “Other States” to avoid disclosure of indi- 
vidual State data. 

3 Colorado, NW Ze Utah included in Wyoming. 

3 Michigan included in Illinois. 

1 Includes gas from transmission lines previously treated in another State. 

5 Nebraska included in Kansas. 

* Ohio included in Pennsylvania. 


The average value of natural gas at the point of consumption in- 
creased 2.3 cents per thousand cubic feet in 1953, somewhat less than 
in the preceding 2 years. The average increase was held down by 
residential values, which rose 3 cents per thousand cubic feet in 1953 
compared with 7 cents in each of the 2 previous years. Residential 
average values, in general, have been rising moderately but steadily. 
In those States where natural gas has recently been received for the 


TABLE 19.—Consumption of natural gas used with manufactured gas in the 
United States in 1953, by States ! 


Residential 


State 
dor con. | Quantity | of con. 
sumers mion sumers 
(thou- feet) (thou- 
sand) sand) 


— — i III | eee — RE 


Connecticut.................... 76 805 4 , 287 

Delaware and Maryland........ 49 1, 557 2 2, 004 3, 770 
Inos. 910 36, 305 42 67, 650 48, 379 
Indiana........................ 325 11, 488 21 39, 078 26, 286 
Massachusetts. 294 963 23 4944 1, 457 4, 058 
New Jersey...................- 926 19, 732 64 28, 123 54, 663 
New York..................... 1, 337 42, 166 149 54, 765 73, 438 
Pennsylvania.................. 943 88, 943 56 51, 556 71, 512 
Tennessee 1 7 (2) 6 |-...--.... 13 15 
Virginia... ... es ; 1 2 @ A 6 7 


— n | a | —s a sÑ T | ——a | < 


EB 
88 


1 Included in tables for the consumption of natural gas (tables 8-11). 
2 Less than 500. 
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TABLE 13.—Average value of natural gas in the United States, 1952-53, by States, 
in cents per thousand cubic feet 


At wells At point of 
(estimated) | consumption 


State State 
1952 | 1953 | 1982 1953 

Alabama 40] 50 31. 5 31.6 || Nebraska........... 41.4 
eee A PR 34.0 37.4 || New Hampshire. ... 224.7 
kansas 4.15. 3 17. 0 18.9 || New Jersey. ........|...--.|..---- 140. 7 
California. .......... 16.7 | 19.7 39. 5 39.9 || New Mexico......... 13.0 
lorado............ 5.5| 5.8 31.9 30.5 || New Tork 143. 1 128.8 
Connecticut 203. 9 235.8 || North Carolina. ..-.|....-.|.-.... 65. 9 74.1 
ela ware 195. 1 187.4 || North Dakota 57.6 57.4 
District of Columbia 127.7 132. 5 ie 54. 3 57. 0 
PUE 6.8 20.4 19.9 Oklahoma 15.9 17.4 
C111 HE EE 30. 5 33.1 || Pennsylvania....... 62, 6 65. 2 
Il mois 16.2 | 16.8 46.3 50.2 || Rhode Island. ......|..-...]......|.......- 299. 2 
c 9.5| 7.0 64. 7 64.1 || South Carolina 40.8] 41.1 
7777 K 41.9 39.1 || South Dakota....... 5. 47.0 47.0 
„ 8.3 | 8.6 22. 7 23.2 || Tenn e 12. 31.6 37.6 
Kentucky........... 21.7 | 21.9 41.2 42.8 || Texas 7. 11.7 12.9 
8 6.7 | 82 12.6 14, 4 || Utah 11, 39.1 39. 9 
Maryland........... 19.4 | 19.0 122. 8 128.2 || Virginia............. 25. 104. 5 95.0 
Massachusetts „ 232.2 228.3 || West Virginia. ...... 23. 32.4 35.2 
Michigan............ 14.6 | 16.4 74.3 81. 5 || Wisconsin. ..........|......|.....- 110.7 112.1 
Minnesota . . 45. 8 48.2 [ Wyoming 21.9 2.4 

Mississippi.......... 6.1| 8.0 21.3 23. 6 
Missouri ——— 18.8 | 20.0 43.4 44.8 Total......... 35. 5 

Montana 6.1] 5.9 31.8 | ` 32.9 


first time, the average values have, however shown, large and erratic 
changes as the utilities converted to the new gas and as new space- 
heating customers were added. 


TECHNOLOGY 


Construction was begun on equipment to liquefy natural gas in the 
Gulf Coast area and to transport the liquefied gas up the Mississippi 
River via barge. In the Chicago area the liquid is to be revaporized 
and sold as natural gas. The refrigeration obtained in the vaporiza- 
tion process will be used to provide cooling for a meat warehouse. 
The liquefaction of natural gas has been carried out before as a means 
of storing gas. This is perhaps the first instance where the gas has 
been liquefied to facilitate transportation. 


WORLD REVIEW 


Canada.—In 1953 the estimated gross production of natural gas, 
less field waste, was 101.5 billion cubic feet compared with 88.7 billion 
in 1952. Reserves were estimated at 15 trillion cubic feet at the end 
of 1953, an increase of 4 trillion during the year. 

The Alberta Petroleum and Natural Gas Conservation Board com- 
pleted its study of proposals for transmitting natural gas from Alberta 
to Ontario and western Quebec. It concluded that reserves were 
sufficient to justify such a movement. 

Italy. The production of natural gas in Italy in 1953 totaled 81.1 
billion cubic feet compared with 50.7 billion in 1952. 

Venezuela. —The gross production of natural gas in Venezuela was 
730 billion cubic feet, slightly less than in 1952. Of this, 560 billion 
cubic feet was flared and wasted. 
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TABLE 14.—Consumption of natural gas, 1947-52, by countries, in million cubic 
meters 


[United Nations Statistical Yearbook] 


Country 1947 1951 1952 
Western Hemisphere: 
Argentina U U...... (1) (1) 
CC ³˙·ꝛAA ⁰ 6m coneDaR seek 1, 491 2, 250 2, 712 
A To Co) . ... .. ......... 87 152 (1) 
Mr 8 997 ; 2, 435 2, 049 
United States 129, 753 211,170 226, 672 
Venezuela 11, 402 19, 113 20, 874 
Europe: 
Austria 5$... ia cia 53 49 
Czechoslovakia 8 (1) (9 
Denmark (2 (1) 1 
EFDHOB. AS 147 282 276 
Germany ggg ee 78 
ee 101 (!) (1) 
III •⁰ ( 977 1, 435 
Poland AA. AA EE 1 VW 6 
Rumaniíia.............. ............... 6 1,176 1 1 
Yugoslavia........................... 13 14 
Asia: 
BHünne NORSUDES 1, 039 1, 094 
Ir Qu s 761 30 2 
Indonesia 78⁵ 1, 069 
BDU.. S cu luueQanpcaton sa qua SAM A 35 83 91 
Total €. <a ras 147, 000 242, 000 260, 000 


1 Data not available. 

? Vienna only. 

3 Pe ca | 1948, West Germany. Figures represent virtually total German production. 
January-July. 

5 January-June. 

6 Preliminary or estimated figures. 

"Industries under control of the E Resources Commission. 

The USSR is not included in the total 


. Natural-Gas Liquids 


By D. S. Colby, L. V. Harvey, A. T. Coumbe, and l. F. Avery 


A 


GENERAL SUMMARY 


OUTPUT of natural-gas liquids m 1953 increased 7 percent to 
10.0 billion gallons, and demand increased 6 percent over the pre- 
vious year. Both gains were smaller than those reported in 1952. 
The total new supply of natural-gas liquids for the year exceeded de- 
mand by 120 milli lon gallons; all of it went into additions to stocks. 
More than half of the total stock increase was in LP-gas stocks. 
Stocks of LP-gases increased both because of the relatively weak 
demand for LP-gases for use in gasoline and because new underground 
facilities were becoming available for storing the excess production. 
The low demand for natural-gas liquids for use in gasoline blending 
resulted from the large stocks of and weak demand for finished gaso- 
line. Sales of LP-gases for use as fuel increased 13 percent, 1 percent 
more than the gain in 1952. 


TABLE 1.—Salient statistics of the natural-gas-liquids industry in the United 
States, 1949-53, in thousands of gallons 


Production: 
Natural gasoline and natural-gasoline mixtures. .|3, 008, 879 |3, 228, 666 3, 522, 960 |3, 665, 760 | 3, 858, 918 
p A 22222 sss 2, 430, 506 3, 035, 844 3, 627, 834 4, 285, 386 | 4, 692, 870 
Finished gasoline and papbtba .------------- 700,609 | 881,202 | 968,016 | 900,312 | 904,176 
Other products k 457,619 | 496,650 | 480,858 | 536, 172 564, 354 
J77;öĩ;—0 A E ͤ EA 6, 597, 613 7, 642, 362 8, 599, 668 9, 387, 630 10, 020, 318 
Receipts from outside sources (refineries)...........- 181, 264 72, 534 67, 200 83, 916 98, 826 
Shipments for use in gasoline: 
To refineries and jobbers........................ 4, 485, 739 5, 041, 848 5, 441, 304 5, 943, 630 | 6, 104, 070 
A 2 s c ⁵ 6G. Ru Md EE. 173, 953 51, 114 85, 218 8 1 
LOSS806 A A 8 62, 481 62, 286 46, 158 (i 1) 
Transfers to nongasoline uses: 
I! Eeer 1, 917, 243 2, 428, 734 2, 931, 642 |2 3,347,736 |2 3, 717,504 
Other producets................................-- 103, 747 | 122,934 | 143,262 | 172, 620 177, 912 
Stocks at plants, terminals, and refineries: 
Natural gasolineuuůvunů ooeoaMoaennMoMMnnMnMMM 172,207 | 175,854 | 206,178 | 153,888 187, 236 
O ß genos S 49, 228 69, 762 64,974 | 107, 142 171, 150 
Other products dE SES EE 65, 453 63, 294 72, 660 66, 864 79, 590 
Dll. 286, 888 | 308,910 | 343,812 | 327, 894 437, 976 
Value of natural-gas liquids at plants 
thousands of dollars. .] 402,190 | 419,605 | 508,161 | 533, 160 597, 657 
Average value per sallon. -- cents. 6.1 5.5 5.9 5.7 6.0 
Natural gas processed millions of cubic feet. .|4, 656, 142 |5, 341, 804 6, 203, 070 6, 418, 597 | 6, 837, 282 
Average yield, all light products 
gallons per M cubic feet. . 1. 42 1. 43 1. 39 ]. 46 1. 47 


— | —— | ————— —Aä ͤ §—•m— — 
— r = cree | ————— — 


LP-g8868-__. 2. l 5a E ͤ;gß ⁵⁵ wen e seb 1, 917, 243 |2, 421, 006 |2, 904, 384 |3, 215, 184 | 3, 590, 067 
INR ³·˙ eaei 919, 356 1, 061, 550 1, 322, 874 |1, 262, 184 1, 341, 942 


Total ö§ĩ§ĩ‚ĩ 0 kr aUe eU E 2, 836, 599 3, 482, 556 4, 227, 258 4, 477, 368 4, 932, 009 
Exports of natural gasoline, LP- gases, and LR- gases. 236,650 | 109,704 | 156,156 | * 168, 402 164, 557 


Included in Shipments for use in gasoline: To refineries and jobbers.” 

2 Includes ethane. Ethane is excluded from “ Sales to consumers for fuel and chemical uses.” 
3 Liquefied-refinery gases. 

4 Revised figure. 
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Sales of 5 petroleum gases, including LR-gases, for all uses 
other than blending in gasoline increased 10 percent over 1952. 

Scope of Report. — Statistics on the production of natural-gas liquids 
are collected on both monthly and annual questionnaires from all 
natural-gasoline plants, cycling plants, and fractionators handli 
natural-gas liquids. Reports are not received for the liquids recovere 
at pipeline compressor stations and at gas-dehydration plants. Re- 
ports are received on the production of field condensate where this 
material is not commingled with the crude oil. Field condensate 
delivered to a plant and fractionated into finished products is reported 
as output of finished products. 

The monthly reports provide data on production, stocks, and the 
distribution of production. The annual reports provide data on type 
of plant, production, value of production, and gas processed. 

igures on the sales of LP-gases include propane, propylene, butanes, 
and bot loce produced both at natural-gasoline Gett and petroleum 
refineries but do not include liquefied gas that is blended into gasoline 
motor fuel. Figures are collected on an annual questionnaire received 
from all producers and distributors and from 90 percent of the dealers 
selling over 100,000 gallons of LP-gases a year. Data on small or 
nonreporting dealers are indirectly included in the reporting, as the 
sales figures of producers or distributors will reflect the operations of 
these dealers. 


TABLE 2.—Estimated proved recoverable reserves of natural-gas liquids ! in the 
United States, 1952-53, in thousands of barrels 


[Committee on Natural Gas Reserves, American Gas Association] 


Changes in reser ves during 1953 Reserves as of Dec. 31, 1958 


State 
Net pro- 
duction 
AN 49, 585 
California ?..........| 322,507 | 32,865| 308] 30, 814 108, 936 | 218, 930 324, 866 
Colorado...........- (E A 650} 287 BE 10, 402 10, 689 
GF 2 13 16, 982 17, 043 
Indiana............. 13 116 145 
Kansas 1, 533 3, 197 177, 728 
Kentucky...........| 0, 1588 307 151 1, 840 17, 776 7, 776 
uisiana 3.......... 108, 672 48, w 813, a 
Mississippi 22, 715 4, 062 5A, 734 
tas , AA 221] , EE 2, 908 
Nebraska 367 154 3, 034 
New Mexico 27, 618 80, 305 ui ch 
022222 ..  1,778|  —417| 9 11 11, 359244 

Oklahoma 31,581 | 167, 384 304, 232 
Pennsylvania........|  2,640| 1800 89 141] 22, 7688 2, 768 
iere 5 388, 062 1, 431, 659 | 3, 267, 105 
West Vireinia . 19,528 | 15, 6199 207 7, 141] 28,218|..........]....--.... 28, 213 

Wyoming............| 57,090 | —4, 430 17, 878 |.......... 50, 

Alabama, Florida, 

and North Dakota. 47608 2 CCC 476 476 


Se A. iso | IET sl E _____ A 


E 711, 016 |1, 996, 987 


1 Comprises natural gasoline, LP-gases, and condensate. 
2 Includes offshore reserves. 
3 Not allocated by types, but occurring principally in column shown, 
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RESERVES 


The American Gas Association Reserves Committee estimated 
proved recoverable reserves of natural-gas liquids on December 31, 
1953, at 5.4 billion barrels, an increase of over 400 million barrels dur- 
ing the year. Both “Extensions and Revisions” and new discoveries 
were larger than in 1952. New discoveries were at the highest level 
since the committee began making estimates in 1946. Discovery 
rates in Kansas and Oklahoma were the highest in several years. The 
reserves estimate for New Mexico was revised upward because of the 
increased recovery made possible by additional plant capacity con- 
structed there. 

Reserves of natural-gas liquids do not include condensate, which is 
produced with and not separated from crude oil. 


PRODUCTION 


The production of natural-gas liquids increased 7 percent in 1953, 
continuing the diminishing rate of gain evident since 1950. Produc- 
tion, however, was still increasing at a faster rate than the output of 
crude oil, which increased 3 percent in 1953. Of the various natural- 
gas liquids, LP-gases continued to show the most rapid growth and 
increased 10 percent in 1953. 

The monthly production in 1953 was characterized by the absence 
of the pronounced decline in LP-gas production during the summer 
months when output is normally reduced for lack of market. Large 
quantities of LP-gases were put into newly completed underground 
storage facilities during the summer. 

Production increased markedly during the year in Illinois, West 
Texas, and New Mexico. In Illinois production increased as the 
result, of a plant completed to extract liquids from gas being trans- 

porter through the pipeline of Panhandle Eastern Pipeline Co. West 

exas production increased 36 percent in 1953, despite the temporary 
shutdown of the Spraberry Trend Area field during the year to prevent 
waste of gas by flaring. Additional plant capacity completed late in 
the year In the San Juan Basin area of New Mexico increased output 
of that State. 


YIELDS, PROCESSES, AND NUMBER OF PLANTS 


The overall yield of natural-gas liquids recovered in 1953 per 
thousand cubic feet of gas processed changed only slightly from the 
previous year. In Illinois the average yield was reduced by the low 
recovery rate per cubic foot at the new plant designed to process gas 
being transported through the pipeline of Panhandle Eastern Pipe- 
line Co. This gas had, in most instances, been processed before 
entering the pipeline. In New Mexico the average yield was reduced 
by the processing of a larger proportion of dry gas from the San 
Juan Basin instead of casinghead gas from the southeastern part of 
the State. The average yield of LP-gases in Texas improved because 
new efficient plants came on stream and because the usual decline in 
recovery of LP-gases during the summer months did not take place 
in 1953. New underground storage capacity was available for the 
summer production. 
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MILLIONS OF GALLONS 


1935 — 1940 1945 1950 1955 
FIGURE 1.—Production of the PER industry in the United States, 
5-5 


The number of operating plants declined in 1953, chiefly because 
of the shutting down of compression plants in Kansas, Michigan, and 
Oklahoma. The number of operators remained unchanged at 188. 


MARKET DEMAND—SHIPMENTS 


Total demand for natural-gas liquids at plants and terminals in 1953 
increased 6 percent compared with a 9-percent increase in 1952. 
Demand for LP-gases rose 9 percent and for natural gasoline 4 percent; 
each showed a smaller rate of gain than during the previous year. 

For Motor-Fuel Use.— The use of natural-gas liquids for blending in 
gasoline motor fuel increased only 3 percent, although the production 
of motor fuel (excluding jet fuel) increased 8 percent in 1953. The 
natural-gas-liquids content of refinery gasoline declined 0.2 percent in 
1953. (Gasoline, exclusive of jet fuel, contained 9.0 percent natural- 
gas-liquids content in 1953; including jet fuel, the natural-gas-liquids 
content was 8.8 percent.) The most significant declines occurred in 
the Texas Gulf and the Arkansas-Louisiana Inland areas. The 
excess supply of available gasoline and the refiners’ consequent desire 
to hold down its production was the probable cause of this reduction. 

For Non-Motor-Fuel Uses.—Sales of LP-gases for use as fuel in- 
creased 13 percent and represented most of the increase in sales of 
liquefied gases for fuel. LR-gases, on the other hand, accounted for 
nens all of the increase in use of liquefied gases for chemical manu- 

acture. 
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TABLE 5.—Natural-gas liquids produced in the United States in 1953, by State 
and by method of manufacture 


Number of plants operating at end of year Production (thousands of gallons) 


State 
Com- | Absorp- Com- | Absorp- 
pression!| tion? |Cycling*| Total pression tion | Cycling | Total 

Arkansas T. 2 Q VE 
California LC 2 79 .. 1, 108, 
Illinois 4/2. 4 6[|..........] . 10 412 170,016 |.......... 
Kansas $............. 1 18 |]..........| 16 (9 | (9  L......... 
Kentucky ........... 2 3]|..........] 5 131, 544 80,094 |.......... 
Louisiana 3 35 
Mississippi „ 1} 21 AE 
New Mexico......... 1 14 |..........] 15 () (5 |.......... 
Oklahoma........... 6 60 
Pennsylvania 5 7 |----------] — A4 41. 0182... 
Texas............... 15 164 
West Virginia 28 13]|]..........]| 11 4,326] 193,116 |.......... 
Wyoming ?.......... 1 . (5 ( 

Total: 1953. 66 410 45 521 299, 502 |7, 579, 278 |2, 141, 538 

1952.... 70 410 45 525 | 388, 164 6, 974, 772 2, 024, 694 


1 Includes 21 plants manufacturing LP-gases; 1 refrigeration-type plant each in Kansas, Kentucky, and 
New Mexico; and 3 refrigeration-type plants in Texas. 

3 Includes combination of absorption with compression roce. Includes 290 plants manufacturing 
LP-gases and 1 charcoal-type plant each in Ohio and West Virginia. 

3 Includes 42 plants manufacturing LP-gases. 

4 Michigan, with 1 compression plant, included with Illinois; Nebraska, with 1 absorption plant, included 
with Kansas; and Ohio, with 1 charcoal plant and 1 inf Wee plant, included with Pennsylvania 


1! Included in State total production and United States total production to avoid disclosure of individual 
p o on. 

6 Includes some drip gasoline. 

? Colorado and Montana, with 1 absorption plant each, and Utah, with production of a small amount of 


drip gasoline, included with Wyoming. 
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TABLE 7.—Natural-gas liquids utilized at refineries in the United States, 1953, 
by Bureau of Mines refinery districts and by months,in thousands of gallons 


Janu- | Febru- 
District ary ary March | April May June July 
East Coast A Ee eer 18,942 | 10,878 | 12,306 | 13, 146 8, 232 8, 694 12, 684 
cian DM 8 210 — 210 |......... 378 378 
Illinois, ee deet ete....... 45,864 | 42,462 | 43,134 | 38,724 | 43,512 | 41,580 88, 178 
Oklahoma, dadas 38, 33,348 | 27,080 | 30,954 | 30,156 | 32, 634 86, 918 
p — 
Gulf Coast. 106, 428 | 95,718 | 106,260 | 89,334 | 92,022 | 110,544 | 119, 574 
232 8 „088 i 48,552 | 47,334 | 44,142 | 51,954 

Total Texas 150, 516 | 148,806 | 154,812 | 136,668 | 136, 164 | 162, 498 | 183, 624 

Louisiana-Arkansas: 
Louisiana Gulf Coast 16,506 | 16,968 | 20,370 | 18,186 | 14,112 | 17,766 17,178 
Arkansas, Louisiana Inland....... 4, 082 3, 864 9, 906 3, 612 3, 570 , 294 8, 402 
Total Louisiana-Arkansas....... 20, 588 | 20,832 276 | 21,708 | 17,682 | 21,000 20, 580 
Rocky Mountain 400 | 11,130 9,870 9,114 ; 8, 316 9, 450 

AA AA 97,692 | 84, 102,816 | 89,082 | 102, 522 | 100, 716 ; 

Total United States............. 390, 264 | 351,876 | 375,060 | 339,696 | 346,710 | 375,816 | 399, 462 


East o SE ET ⅛ðö ³ðV Rude Eie s 152, 082 
Appalachian: A se ; 78 
Indiana, Illinois, Kentucky, etc................. 541, 422 
Oklahoma, Kansas, Missourl.................... 38, 304 | 43,932 | 48, 636 41,034 | 445, 032 
Texas: 
ai ere er 123, 186 | 119,784 | 119, 700 1, 289, 820 
EEN , 268 | 69,972 | 67,620 896, 
Total Texas 188, 454 | 189, 756 | 187, 320 1, 986, 264 
Louisiana-Arkansas: 
Louisiana Gulf Coast 18, 018 19,572 | 22,050 228, 018 
Arkansas, Louisiana Inland................. 4, 032 4, 578 5, 292 48, 930 
Total Louisiana-Arkansas................. 22,050 | 24,150 | 27,342 276, 948 
Rocky Mount alu 8, 610 8, 274 8, 148 534 108, 822 
RTR 8 97, 944 93, 072 | 101, 430 95, 424 |1, 159, 158 
Total United States 399, 084 | 419, 622 | 435, 960 414, 666 |4, 674, 306 


TABLE 8.—Percentage of natural-gas liquids in refinery gasoline in the United 
States, 1949-53, by Bureau of Mines refinery districts 


reg Okla- H Louisi- Arkan- 10 
oma exas sas, ocky 1 

Year | ¿est [Appala- minots, Kansas, Texas Gulf | 825, | Louisi-| Moun- | SI | Total 

tucky Mis- Coast Coast ana tain 

eto. > | souri Inland 

1049. 1.5 2.0 5.3 9.5 27.6 85| eol 7.5 4.6 18.4 9.1 
1950.—— 3.5 1.7 5.0 8.3 28.0 10.7 5.9 138| 4.1 190 9.5 
1951. 2.6] 171 il 8.9 3.1 11.1 3.3 12.4 4.3 161 9.0 
1952. — 2.2 "ol 5.2 8.4] 24.3 mil 5.3 12.2 4.7 168 9.0 
19531. 2.3 3] 5.2 8.6 25.7 10.7 5.5 9.4 561 16.9 9.0 


1 Refinery gasoline excludes jet fuel. 
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SALES OF LP-GASES * 


Sales of LP-gases in 1953 for all uses other than gasoline production 
increased 10 percent overall for the group over 1952. The increase 
had been 6 percent in 1952. 

Sales for all uses other than gas manufacturing increased, while 
quantities of LP-gases reported sold for distribution through mains to 
gas-manufacturing companies declined 14 percent, reflecting the com- 
petition from the extension of natural gas to new areas and warmer 
weather during 1953. 

Exports of LP-gases increased 26 percent, according to the Bureau 
of the Census, United States Department oÍ Commerce. 

With the exception of LP-gases for internal-combustion engines and 
“all other uses," the increase was nominal, ranging from 5 percent 
for synthetic rubber to 11 percent for chemical plants. Internal- 
combustion-engine uses increased 35 percent and other uses (which 
includes stock tank heating, brooding, flame weeding, grain and hay 
drying, and tobacco curing) 84 percent. However, a subatantial part 
of these indicated increases result from broader coverage of small 
dealers and more accurate reporting of sales. 


TABLE 9.—Sales of LP-gases ! in be United States, 1949-53, in thousands of 
gallons 


1 Data include LR-gases. 


TABLE 10.—Sales of LP-gases ! in the United States, 1949-53, by uses, in thou- 
sands of gallons 


Domestic 
- Indus- 
and com- "al jal 
mercial t 


1, 627, 550 162, 197 
, 022, 464 228, 485 
2, 166, 813 
; 178 


2, 479, 180 


t Data include LR-gases. 


1 LP-gases, as used in this section, include LR- pole r anen) gases. The survey covering sales of 
LP-gases in the Pacific coast marketing urea (district 5) was made by E. T Knudson, Chief, Petroleum 
Statistics Branch, Bureau of Mines, San Francisco, Calif. 
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TABLE 12.—Sales of LP-gases ! in the United States, 1952-53, by PAW district 
and State, in thousands of gallons 


Butane Propane Mixture Total LP-gases 
PAW district and Percent 
State change 
1953 
District 1: 

Counecticut........ 1, 762 1.6 

Delaware —1. 8 

Florida 30, 703 16.7 

Georgla............. 27,931 84, 7.6 

Maine............... ege 35.7 

Maryland and Dis- 

trict of Columbia. 13.5 

Massachusetts...... 34, 680 —.3 

New Hampshire 90 708 4.6 

New Jersey......... 48, 922 1, 725 —3.3 

New York.........- 3, 135 11.8 

North Carolina..... 630 3, 596 3.8 

Pennsylvania....... 5, 214 —6. 9 

Rhode Island.......|.......]....... 1 17.7 

South Carolina..... 28, 9, 234 11.5 

Vermont 27 : 60 7.7 

Virginia. ........... 22 14.1 

West Virginia....... 132, 369 —3.1 

Total. ; : 216, 459 4.4 
District 2: 

Illinois 6. 5 

Indiana 10. 3 

Iowa. 2.2 

3 14. 5 

Kentucky 11. 6 

Michigan 2. 3 

Minnesota 9.0 

Missouri 13. 9 

Nebraska 17. 8 

North Dakota 18. 9 

Ohio 14.7 

Oklahoma 13. 6 

South Dakota Seats 10. 5 

Tennessee 10. 9 

Wisconsin 1. 9. 3 

Total... ... . . oc 10.5 
District 3: 

Alabama............ 10.9 
kansas........... 16.0 
uislana —.4 

Mississippi 9.1 

New Mexlco........ 20. 2 

Texas 3 531, 873 18.6 

Total... ens i 2 753, 169 14.7 
District 4 
Col A 8.0 
VENDI NON: 6.9 
Montana............ 24.0 
33 17.4 
Wyoming 19.0 
Total 13.2 
District 5 

Arizona . 44... 9, 164] 12, 401] 20, 2488 17, 060] 29,456 209, 461. 

California 2. 0 

Nevada............. 24.7 

Oregon............. —6.6 

W OD......... —17.9 

Total............. 0. 5 
Total United 
States 
25. 6 


—— . U UU. | U. u. | I—M— | ———— —2—•U—ñ—g . —U—uĩ4—. — EE 
— — — Pe —  — —— — — |— ed 


— —1— — eee een rr rl ur Dd 


1 Data include 3 
2 Revised figur 
3 Not available by the different gases. 
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SALES OF LP-GASES * 


Sales of LP-gases in 1953 for all uses other than gasoline production 
increased 10 percent overall for the group over 1952. The increase 
had been 6 percent in 1952. 

Sales for all uses other than gas manufacturing increased, while 
quantities oí LP-gases reported sold for distribution through mains to 
gas-manufacturing companies declined 14 percent, reflecting the com- 
petition from the extension of natural gas to new areas and warmer 
weather during 1953. 

Exports of LP-gases increased 26 percent, according to the Bureau 
of the Census, United States Department of Commerce. 

With the exception of LP-gases for internal-combustion engines and 
““all other uses,” the increase was nominal, ranging from 5 percent 
for synthetic rubber to 11 percent for chemical plants. Internal- 
combustion-engine uses increased 35 percent and other uses (which 
includes stock tank heating, brooding, flame weeding, grain and hay 
drying, and tobacco curing) 84 percent. However, a substantial part 
of these indicated increases result from broader coverage of small 
dealers and more accurate reporting of sales. 


TABLE 9.—Sales of LP-gases ! in SCT United States, 1949-53, in thousands of 
gallons 


Ii Data include LR-gases. 


TABLE 10.—Sales of LP-gases ! in the United States, 1949-53, by uses, in thou- 
sands of gallons 


! Data include L'R-gases. 


1 LP-gases, as used in this section, include L R- (liquid-refinery) gases. The survey covering sales of 
DE gasa in the Pacific coast marketing area (district 5) was made by E. T Knudson, Chief, Petroleum 
Statistics Branch, Bureau of Mines, San Francisco, Calif. 
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STOCKS 


Stocks of natural-gas liquids at plants and terminals increased 
almost 120 million gallons in 1953 despite the 59-million-gallon reduc- 
tion in December. Over 65 million gallons of this increase was in 
stocks of E This was partly due to the rapid expansion of 
underground LP-gas storage facilities. LP-gas stocks at plants and 
terminals in 1953 increased 96 million gallons between April 1 and 
October 1, while in 1952 they increased only 20 million gallons in the 
same period. 

Stocks of natural-gas liquids at refineries declined 10 million gallons 
and were at the lowest year-end level since 1948. 


TABLE 13.—Stocks of natural-gas liquids in the United States, 1949-52 and 1953, 
by months, in thousands of gallons 


At re- 
and ter- fineries and ter- fineries| total 


minals minals 
49, 325 | 16, 128 205, 660 | 81, 228 | 286, 888 
58,673 4, 620 |213, 644 | 95, 256 | 308, 900 
68,166 | 4,494 |232, 848 |110, 964 | 343, 812 
63, 924 | 2,940 |240, 408 | 87, 486 | 327, 894 
73,668 | 5, 544 |234, 360 | 83, 790 | 318, 150 
74,004 | 9,198 |241, 704 | 83,0622 | 325, 416 
69,048 | 5,796 |268, 632 | 78, 624 | 347, 256 
65,268 | 4,704 |279, 510 | 92,148 | 371, 658 
59,724 | 6,006 |320, 922 |114, 156 | 435, 078 
53,970 | 7,182 337, 764 |126, 504 | 464, 268 
55,902 | 7,770 |346, 500 |126, 126 | 472, 626 
58,170 | 4,872 |374, 430 127, 848 | 502, 
61,236 | 6,972 407, 274 123, 438 | 530, 712 
: 62, 790 | 9,072 |437,052 |117, 054 | 554,108 
208, 866 | 17,850 | 74,634 | 5,712 |418, 866 | 94, 500 | 513, 366 
157,164 | 13,986 | 75,978 | 3,612 |360,066 | 77,910 | 437,976 


PRICES 


The average posted price of grade 26-70 natural gasoline to blenders, 
f. o. b. group 3, was 5.79 cents per gallon in 1953, 0.43 cent per gallon 
below 1952. In October, when natural-gasoline prices are usually 
rising, the posted price dropped 0.88 cent per gallon because of the 
plentiful supply on natural gasoline and an oversupply of finished 
gasoline. Butane was preferred for volatility adjustment in some 
instances because less volume was required to obtain the same increase 
in vapor pressure. 

The average value received for natural gasoline at plants declined 
in most States except California, where the average value increased 
over 2 cents per gallon to 9.5 cents per gallon. The price increased 
in mid-February at the same time that crude-oil prices were advanced. 

The posted price of industrial propane f. o. b. refineries, New York 
Harbor, was 8.0 cents per gallon in January 1953. It rose to 8.75 
cents per gallon on September 21 and remained at that level for the 
remainder of the year. 
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Average spot price 
U.S. motor fuel (Oklahoma) 


MILLIONS OF GALLONS 


CENTS PER GALLON 


1935 1940 1945 1950 1955 


FiaunE 2.—Average value of natural gasoline, spot price of gasoline, and stocks 
of natural gasoline, 1935—53. 


FOREIGN TRADE ? 


Exports of LP-gases continued to rise rapidly, the bulk of the ship- 
ments went to Canada and Mexico. Shipments to these 2 countries 
A 27 percent in 1953. Only shipments to the Philippines de- 
clined. 

Exports of natural gasoline in 1953 dropped to about half those in 
1952. Exports to Canada, the only remaining importer of significant 
size, increased. 


TABLE 14.—LP-gases 1 exported from the United States, 1944-48 (average) and 
1949-53, by countries, in thousands of gallons ? 


[U. S. Department of Commerce] 


1944-48 
Country (average) 1949 1950 1951 1952 1953 
A ——————— das 4 546 54 (5 2 (8) 
SE 34 90 143 163 238 290 
Bermuda. ß ß 161 282 322 405 417 
AI A A 8 728 „405 | 4,686 | 6,413 | 11,046 | 12, 469 
AT NM 22, 241 | 31,195 | 34,032 | 43,203 | 42,951 | 56,1 
y EE 463 | 1,264 ; 8, 453 4,719 
q)); EEN 8 (3) 639 | 1, 1 
MON A 13,056 | 16,120 | 25,416 | 31,977 | 40,003 | 49,567 
io A EEN 217 8 751 528 
Other countries 377 388 456 717 657 757 
z ES 37,692 | 53,383 | 67,763 | 87, 245 | 99, 296 | 124, 749 
1 Data include L R-gases. 
2 4.5 pounds=1 gallon. 
3 Less than 500 gallons. 


2 Figures on sapori compiled by Mae B. Price and Elsie D. Page, of the Bureau of Mines from 
records of the U. 8. Department of Commerce. 
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TABLE 15.— Natural gasoline exported from the United States, 1944-48 (average) 
and 1949-53, by countries, in thousands of gallons 


[U. 8. Department of Commerce] 


Country (average) 1949 | 1950 | 1951 | 1952 | 1953 

? er Renee 2,942 | 17,156 |... 29, 843 | 15,472 |........ 
eege 47,952 | 50,291 35, 513 | 30,024 |126, 631 | 34,186 
Branee A A Tu 8) NN A A DEER 
[ll ——————Ó— € 778 3 7 4 use 18 
Netherlands Antilles ...........----------------------- 9,266 | 37,029 | 3,870 | 4,285 [124,040 5,604 
c "———Á——— 729 c t. E, SQ s... 
United Kingdom 49, 306 | 44,725 | 2,547 . SR We 
Other countries___........ ß ... .... ...-.-.- 701 | 25, 063 8| 4,763 | 2,954 |........ 
A e 113, 524 |183,267 | 41,940 | 68,919 |169,106 | 39,808 


1 Revised figure. 


Crude Petroleum and Petroleum 


Products 


By Alfred G. White, Albert T. Coumbe, Donald S. Colby, and 
Emma M. Seeley 


* 


GENERAL SUMMARY 


AL DEMAND 1 for petroleum and petroleum products set 
another record in 1953 with a 4-percent gain compared with 1952. 
Demand, however, was less than expected because mild weather 

in the first and last quarters reduced normal heating-oil requirements; 
and, in the last quarter, a sharp drop in industrial activity reduced 
fuel-oil demand. Even with cuts in crude production and runs in the 
last quarter, product stocks increased 47 million barrels. 

Exports of oil fluctuate with the available supplies abroad, the com- 
petitive position of American companies in foreign marketing, and 
problems of dollar exchange. 

Total exports declined 7 percent in 1953, which included a decline 
of 3 percent in products and 25 percent in crude oil. Product exports 
declined for the first year since the shutdown of the Abadan refinery 
in Iranin 1951. Crude exports continued to decline because of further 
expansion of domestic crude supplies in Canada. 

The domestic demand for petroleum and petroleum products 
increased 5 percent in 1953. This demand varies with the demand 
for all fuels and the changes in the relative position of oil to other 
competing sources. In the 3 years 1951-53, the annual gains (daily 
averages) in the domestic demand for oil have been 8, 3, and 5 percent, 
respectively; the increases in the domestic demand for natural gas 
have been 18, 7, and 6 percent; while the changes in the total domestic 
demand for coal were a gain of 2 percent, a decline of 11 percent, and 
a fractional gain in 1953. 


1 Certain terms, as utilized in this chapter, are more or less unique to the petroleum industry. Principal 
terms and their meaning, are as follows: 


Total demand.—A derived figure representing total new supply plus decreases or minus increases in 
reported stocks. Because there are substantial secondary and consumers’ stocks that are not reported to 
the Bureau of Mines, this figure varies considerably from consumption. 

Do demand.—Total demand less exports. 

New supply of all oils.—The sum of erude-oil production, plus production of natural-gas liquids, plus 
benzol (coke-oven) used for motor fuel plus imports of crude oil and other petroleum products. 

Transfers.—Crude oil conveyed to fuel-oil stocks without processing or reclassification of products from 
1 product category to another. 

All oils.—Crude petroleum, natural-gas liquids, and their derivatives. 

Principal products.— Gasoline, kerosine, distillate fuel oil, and residual fuel oil. 

Exports.—Total shipments from continental United States, including shipments to United States Terri- 
tories and possessions. 
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FiGURB 1.—Supply and demand of all oils in the United States, 1943-53. 
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Total new supply increased 4.6 percent in 1953 and was considerably 
above requirements indicated by an inerease of 54 million barrels in 
total stocks of all oils. Crude production increased 3.4 percent, the 
production of light oils from natural gas gained 8.5 percent, crude-oil 
imports were up 13.2 percent, and product imports rose 5.8 percent. 
Total imports represented 12.2 percent of new supply in 1952 and 
12.8 percent in 1953. 


TABLE 1.—Salient statistics of crude petroleum, refined products, and natural 
gasoline in the United States, 1949-53 ! 


1949 1950 1951 1952 1953 3 
Orude petroleum: 
Domaso roduction....thousands of pur 3. |1, 841, 940 1, 073, 574 2, 247, 711 | 2, 289, 836 | 2, 359, 998 
World (DË 0 EE 0....|3, 404, 142 |3, 802, 995 4, 286, 826 | 4, 508, 956 | 4, 771, 662 
Uni States proportion of world SSES 
percent 54 52 52 51 49 
Imports WW... thousands of barrels 3..| 153,686 | 177,714 | 179,073 209, 591 236. 576 
ane, -2-000000 00aMMoMMMtMMMMM do....| 33,069 34, 823 28, 604 26, 696 19, 931 
Stocks, end of yea do....| 253,356 | 248,403 | 255,783 271, 028 276, 676 
Runs to stills... do. I, 944, 221 |2, 094, 867 |2, 370, 404 | 2, 441, 259 | 2, 554, 865 
Total value of domestic production at wells 
thousands of dollars. .|4, 674, 770 4, 963, 380 5, 690, 410 | 5,785, 230 | 6, 334, 110 
Average price per barrel at wells $2. 54 $2.51 $2. 53 $2. 53 
Total producing oil wells in the United States 
Don. A uted e pes ee cese ws 448,680 | 465,870 | 474, 990 488, 520 498, 940 
Total oil wells completed in the United States : 
during year (successful wells)................. 22, 042 2A, 430 23, 453 23, 466 25, 702 
Refined products: 
Imports thousands of barrels 2. 81,873 | 132,547 | 129, 121 138, 916 146, 581 
io ree do.... 86, 307 76, 483 125, 448 131, 402 126, 736 
Stocks, end of year do.. 342,932 | 326,802 (, 370, 146 |) 304,010 | 440,634 
Output of gasoline LLL... do....| 962,417 |1, 024, 462 |1, 140, 843 |71, 178, 027 |! 1, 266, 925 
Yield of gasoline. ..................... percent. 43.7 43.0 42. 4 42. 4 43.9 
Completed refineries, end of yea 367 357 350 343 337 
Daily crude oil capacity of refineries 
thousands of barrels 3_ . 6, 696 6, 964 7, 333 7, 639 8, 007 


Av e dealers’ net price (excluding tax) of 
gaso in 50 United States cities 


cents per gallon 1. 15. 05 15. 10 15. 33 16. 27 15. 95 

Natural-gas liquids: 
Production.............. thousands of barrels ?..| 157,086 | 181,961 | 204,754 223, 515 241, 801 
Stocks, end of year....................... do.... 6, 831 7, 355 8, 186 7, 807 10, 428 


1 Data, HUE SE and exports are for continental United States. 
2 Preliminary figur 
3 42 gallons per barrel, 


4 Bureau of 
FU. S. Department of Commerce, exce ee A shipments to Alaska and Hawaii, which are Bureau of Mines 
data. Exports include shipments to the Territories. 
* For NAR satawa with 1952 due to redeflnition of bulk terminals at the beginning of 1952. Stocks on a 
ye rose asis at the beginning of 1951 were 341,300,000 barrels. 
ulk terminals were defined for reporting purposes as follows: 
L All bulk installations which receive their supplies by tankers, barges, or pipelines. 
2 Any other storage point with a combined capacity of 50,000 barrels or more, regard less of the trans- 
tion means of products. 
Y Excludes jet fuel. 
* American Petroleum Institute. 
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TABLE 3.—Demand for all oils ! in continental United States, 1944-53 
[Millions of barrels] 


Total 


3 
Ë 
. 


— ——.——— __ — ——— — — measnaanamaa==ass 


1044... s. SS, 1, 878. 9 || 1949................ 2, 237.6 
198433838 8 1, 955. 7 [1950 —— `: 2, 486. 4 
194% —— eren 1, 045. 9 || 1951—— 2 2, 723.9 
19144 2, 154.3 || 1952———— A 2, 822. 6 
1948s s: 2. 248. 4 || 1953 2222 2, 931. 6 


1 See text footnote 1 at beginning of this chapter. 
2 Preliminary figures. 


DEMAND BY PRODUCTS ` 


Since over 99 percent of the indicated consumption of crude oil in 
the United States was converted into products at refineries, before 
sale to ultimate consumers, the analysis of demand trends involves 
consideration of each of the major products. The fuel oils (residual, 
distillate, and kerosine) compete directly with natural gas or coal in 
heating, E and industrial uses. Gasoline is a major fuel in the 
transportation field. The other products serve a wide range of uses; 
some compete with other oil products and fuels, and others have 
special uses outside the fuel field. 

Because military demand for jet fuel (a blend of low-grade gasoline, 
kerosine, and distillate) has increased, data for jet fuel are shown sepa- 
rately for the first time in 1953, and comparative figures were com- 
piled for 1952 for both jet fuel and other products. ` ` 

Gasoline.—Production includes the gasoline and naphtha produced 
from crude oil and other light oils and materials blended at refineries 
or outside. All aviation gasolines are included except that quantities 
used as jet-fuel constituents have been deleted in 1952 and 1953. The 
total demand for gasoline was 1,244 million barrels in 1953 or 42 per- 
cent of the total demand for all oils. Compared with the 1952 daily 
average, total demand for gasoline increased 6 percent, exports gained 
5 percent, and domestic demand was 6 percent higher. The domestic 
demand for gasoline was 1,206 million barrels in 1953, of which 83 
percent was for highway use and 6 percent for aviation use. The 
remaining 11 percent includes commercial naphthas, motor gasoline 
Seelen to the armed forces, farm-tractor fuel, all other uses, and 

osses. 

Residual Fuel Oil.— The total demand for residual fuel oil was 591 
million barrels in 1953 or 20 percent of the total demand for all oils. 
Computed on the daily average, total demand was 2 percent higher, 
epa declined 5 percent, and domestic demand increased 2 percent. 
Of the total domestic demand in 1953, vessels took 20, gas and elec- 
tric companies 15, heating 15, oil-company uses 9, military deliveries 5, 
railroads 5, and other industrial uses 31 percent. Railroad use con- 
tinued to decline sharply, with increased use of diesel locomotives; 
military receipts were cut, the gain for heating was small; but there 
was a major increase in public utility electric use. 

The domestic demand for residual fuel oil is affected more by varia- 
tions in industrial activity than any other oil product. The decline 
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in railroad use from 21 percent of domestic demand in 1946 to only 
5 percent in 1953 has shifted demand to other uses and, in part, is 
responsible for the rapid decline in refinery yield from 25 percent to 
18 1n the same period. 

Distillate Fuel Oil.—Total demand for distillate fuel oil See: 
light diesel oils) totaled 521 million barrels in 1953 or 18 percent o 
the total demand for all oils. Compared with 1952 daily averages, 
total demand increased 2 percent, exports declined 4 percent, and 
domestic demand increased 3 percent. In 1953 the 2 largest uses for 
distillate were 55 percent for heating and 15 percent for railroad use. 
The increase in heating use was less than 2 percent, primarily because 
of mild weather. Use for railroad diesel locomotives increased sub- 
stantially but at a slower rate. Consumption by diesel trucks is 
rapidly expanding and was reported at about 21 million barrels in 
1953. 


Kerosine.—The total demand for kerosine represented 4 percent of 
the total demand for all oils in 1953. On a daily average basis, total 
demand decreased 5 percent, exports were reduced 8 percent, and 
domestic demand was 5 percent less. In 1953, 72 percent of the 
domestic demand was for range oil, 3 percent for tractor fuel, and 
25 percent for other uses, including lighting. Range-oil use includes 
cooking, water heating, and small space heating. No. 1 distillate and 
liquefied gases can be substituted in many uses. 

Other Products.—The total demand for all other oils (including 
crude-oil exports and losses) amounted to 453 million barrels in 1953 
or 16 percent of the total demand for all oils. Compared with the 
daily averages for 1952, total demand increased 8 percent, exports of 
crude and the other products declined 18 percent, and domestic de- 
mand advanced 12 percent. The decline in exports included a 25- 
percent decrease for crude oil and an 11-percent decline for other 
products, with lubricants having the largest decline. 

The total demand for liqueñed gases Increased 13 percent over 1952. 
The production of still gas, primarily used as refinery fuel, increased 
8 percent. The total demand for asphalt and road oil, used mainly in 
road construction and building, increased 1 percent. The total de- 
mand for lubricants declined 1 percent, a gain in domestic demand 
being offset by a sharp decline in exports. The demand for jet fuels 
for military use increased 74 percent. 

Shipments to United States Territories and Possessions.—Domestic 
demand relates to demand in continental United States only. Ship- 
ments from the United States to the Territories and possessions are 
considered as exports, and any foreign receipts in such areas are de- 
leted from total imports shown. Table 4 shows the total shipments 
of oil into these areas both from the United States and from foreign 
countries. 

The indicated new supply of all oils in the Territories and posses- 
sions increased from 22.0 million barrels in 1952 to 22.8 million in 
1953. If reexports to foreign countries are deducted, the indicated 
demand in these areas was 21.6 million barrels in 1952 and 22.4 million 
In 1953. 
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TABLE 4.—Shipments of petroleum products to United States Territories and 
possessions, 1952-53 ! 


[Thousands of barrels] 
1952 1953 3 
From con- From con- 
n Foreign| Total e Foreign Total 
States States 
Gasoline.............................. 7, 476 263 7, 139 8, 163 130 8, 293 
e oe ke ets 851 29 880 I 865 
Distillate fuel oil.....................- 2, 905 907 3, 812 2, 947 669 3, 616 
Residual fuel ol... 5, 466 3, 614 9, 080 6, 144 3, 426 9, 570 
Lubricants: 
EE, AAN ß . 4 
J K 2 SY E SSO 195 |... .... - 195 S 205 
e EE AOS EE PPP dE 1 1 
REECH c EMO MA 42 49 | ls; Cu 49 
Asphalt..... .. ls EEN 149 39 188 142 47 189 
Liquefied gases 19999 49 33 47 
„ z; es ine et ` 17, 133 4, 852 21, 985 18, 566 4, 273 22, 839 


1 Source: U. 8. Department of Commerce, except for shipments to Alaska and Hawaii from continental 
United States, which are Bureau of Mines data. 
2 Preliminary figures. 


SCOPE OF REPORT 


This report deals primarily with the production, distribution, and 
indicated consumption of crude petroleum and refined products in 
continental United States. Complete coverage of production, stocks, 
and refinery operations was obtained by voluntary reports from the 
industry, supplemented by minor estimates. Statistics on imports, 
except for crude oil and unfinished oils, were supplied by the United 
States Department of Commerce. The major part of the data was 
collected and published monthly. Annual canvasses provided sup- 
plemental information on the value of crude petroleum at the well, 
the number of producing oil wells, the sales of fuel oils by uses, and 
refinery capacity. The table showing world production of crude oil 
by countries was based on monthly reports, which include additional 
data on refinery operations. Data on crude reserves, wells drilled, and 
current prices were taken from sources indicated in the footnotes. 

All percentage changes over previous year figures shown in this 
chapter were computed on the basis of the daily average for the years 
stated rather than on the annual totals. 


WORLD OIL SUPPLY 


The relative position of the United States in world production and 
refining of crude petroleum has continued to decline. The United 
States produced 49.5 percent of the total in 1953 compared with 50.8 
percent in 1952. World production, in daily averages, gained 6.1 
percent in 1953, including a 3.4-percent increase for the United States 
and 9.0-percent for other countries. 

Crude oil refined in the United States was 54.1 percent of the world 
total in 1953 compared with 55.2 percent in 1952. Total crude oil 
refined in 1953 increased 7.1 percent, including gains of 4.9 percent 
in the United States and 9.8 percent in other countries. The output 
of refineries in Western Europe increased 15 percent in 1953 compared 
with gains of 26 percent in 1952 and 44 percent in 1951. The expan- 
sion of refining in this area has offset the loss in product supply 
caused by the refinery shutdown in Iran in 1951 and has been a factor in 
the current downward trend in product exports from the United States. 
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The domestic demand in continental United States and its Terri- 
tories and possessions was 2,807 million barrels in 1953. Total 
foreign imports into this area amounted to 387 million barrels, while 
total exports to foreign countries (including reexports from the 
Territories) were 128 million barrels, indicating a total net import of 
259 million barrels in 1953. This included a net import of 217 million 
barrels of crude and 42 million barrels of products. 


RESERVES 


The Committee on Petroleum Reserves of the American Petroleum 
Institute estimated .proved reserves of crude oil in the United States 
on December 31, 1953, to be 29 billion barrels. These estimates 
include only oil recoverable under existing economic and operating 
conditions. 

The increase in net crude reserves in 1953 was 984 million barrels. 
New reserves were estimated to be 3,296 million barrels in 1953, of 
which 1,265 million represented upward revisions of previous esti- 
mates, 1,439 million extensions of old pools, and 592 million new 
reserves discovered in new fields and in new pools in old fields. 

As of December 31, 1953, Texas had 52 percent of total estimated 
reserves, California 13 percent, Louisiana 10 percent, and Oklahoma 6 
percent, or 81 percent for the 4 States combined. 

The largest increases in reserves in 1953 were 214 million barrels 
for Wyoming, 202 million for Louisiana, 194 million for Oklahoma, 
and 83 million for Texas. 


TABLE 5.—Estimates of proved oil reserves in the United States, on Dec. 31, 
1946-53, by States ! 


[Millions of barrels] 
State 1946 1947 1948 1949 1950 1951 1952 1953 
Eastern States 
D018 os eee dirias 351 355 393 468 564 646 619 625 
Indiana 2 44 46 49 50 57 51 66 62 
Kentucky............-.......... 59 65 59 56 56 59 56 82 
Michigan 69 70 69 66 79 6⁴ 57 61 
New Vork. 76 71 67 63 59 57 53 49 
i co ela vro ca ERES 29 29 29 28 26 27 32 
Onde vans EE 98 123 110 103 106 95 122 111 
West Virginia. 36 36 37 38 39 39 37 36 
Tõtal EE 762 795 813 872 987 1, 037 1,027 1, 058 
Central and Southern States 
rkansas......................-. 267 297 300 297 342 337 352 
AI A bo E 545 563 674 738 732 792 917 913 
Louisiana 1,652 | 1,791 | 1,869 | 1,910 | 2,185 | 2,285 558 | 2, 760 
Mississippl...................... 3 365 403 386 385 350 350 
New Mexico 544 530 552 592 592 612 733 815 
Oklabhomga .. . . ...... M 898 953 1, 250 1, 330 1, 397 1, 476 1, 558 1, 752 
dy EE 11, 647 | 11,777 | 12, 484 | 13,510 | 13,582 | 15,315 | 14, 916 14, 999 
Total- rt a 15,823 | 16, 215 | 17, 494 | 18, 780 | 19, 216 | 21, 202 | 21, 393 21, 947 
Mountain States 
Colorado 300 382 366 345 339 825 306 319 
Montana........................ 104 115 119 112 111 108 156 209 
EE A EA 1 16 22 30 42 
MAA 589 679 716 692 841 973 1, 065 1, 279 
vk EE 993 1,176 1, 202 1,165 1,313 1, 436 1, 569 1,845 
Pacific Coast States: California 3,294 | 3,295 | 3,764 | 3,823 | 3,734 | 3,761 | 3,854 3, 920 
Other States 2 7 7 9 18 82 118 176 
Total United States 20, 874 | 21, 488 | 23, 280 | 24,649 | 25, 268 | 27, 468 | 27, 961 23, 945 


1 From reports of Committee on Petroleum Reserves, American Petroleum Institute, of the amount of 
crude oil that may be extracted by present methods from fields completely developed or sufficiently ex- 
erg: to permit reasonably accurate calculations, The change in reserves during any year represents 

otal new veries, extensions, and revisions, minus production. Excludes condensate, 
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CRUDE PETROLEUM 
SUPPLY AND DEMAND 


The new supply of crude petroleum in the United States averaged 
7,114,000 barrels daily in 1953, including a production of 6,466,000 
barrels daily and imports of 648, 000 barrels daily. Total supply 
increased 4 percent, production was 3 percent greater, and crude 
imports gained 13 percent over 1952. Imports represented 9 percent 
of total crude supply in 1953. The supply of crude petroleum was 
well above requirements in 1953 as measured by the addition of about 
5 million barrels to crude stocks and an increase of 47 million barrels in 
refined-product stocks during the year. 

Total indicated demand for crude oil (new supply minus increase 
in stocks) amounted to 2,592 million barrels in 1953, a 5-percent 
increase over 1952. The major part of the crude petroleum must be 
converted into products before final consumption. In 1953, 99 per- 
cent of the total was run to stills at refineries and the small balance 
represented crude exported, transfers to direct use as fuel, and losses. 
The decline of approximately 25 percent in crude exports in 1953 was 
the SEN of the inerease in production in Canada, our chief export, 
market 


TABLE 6.—Supply and demand! for crude petroleum in continental United 
States, 1949—53 


[Thousands of barrels] 
1949 1950 1951 1952 19533 
Production 1, 841, 940 | 1,973,574 2, 247, 711 2, 289, 836 2, 359, 998 
,, ß . mE 153, 686 177, 714 179, 073 209, 591 236, 576 
Total new supply ...................- 1, 995, 626 | 2,151,288 | 2,426,784 | 2, 499, 427 2, 506, 574 
Increase (+) or ee (—) in stocks, end 
OL year. l. l A cedes io Ea dn de —3,271 —4, 893 7, 920 16, 145 4, 748 
Demand: 
Domestic crude.....-.........-..-.---- 1, 844, 173 1,979, 764 | 2,237,305 | 2, 276, 691 2, 358, 108 
Foreign crude. ........................ 154, 724 176, 417 182, 159 206, 591 233, 718 
Total demand 1, 998, 897 2, 156, 181 2, 419, 464 2, 483, 282 2, 591, 826 
. EE M i — s P .. 
Runs to 8tills: 
Domestie selle 1,789,756 | 1,918,854 | 2,188,677 | 2,235,198 | 2,321,609 
e A SuSsss 154, 465 176, 013 181, 727 206, 061 233, 166 
os is 33, 069 34, 823 28, 604 26, 696 19, 931 
Transfers to fuel oil 
Distillate... cocida eR RE ... 2, 701 2, 537 2, 863 2, 705 1, 
e e ue .... ... 4, 760 5, 325 6 6, 343 5, 617 
Other fuel and losses 14, 156 18, 029 11, 587 6, 279 9, 447 
Total demand 1, 908, 897 | 2,156,181 | 2,419,464 | 2,483,282 | 2 591, 826 


1 For definition, see text footnote 1 at the beginning of this chapter. 
2 Preli figures. 


3 Bureau of data. 
4U. 8. Department of Commerce. 
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TABLE 8.—Crude petroleum produced in the United States, 1949-53, and total, 
1859-1953, by States ! 


[Thousands of barrels] 
1859-1953 3 
3 
1949 1950 1951 1952 1953 total) 
Production 
Alabama — 22- .-------- 462 735 1,020 1, 270 1, 694 6, 656 
Arkansas........-.------------- 29, 986 31, 108 29, 798 20, 440 29, 681 885, 021 
California.................------ 332, 942 , 607 354, 561 359, 450 _364, 933 9, 698, 542 
2 A 23, 587 23, 303 27, 823 30, 381 32, 331 237, 529 
A 8 441 487 5 591 537 3, 304 
hh 64, 501 62, 028 60, 243 60, 089 58,886 | 1,685, 534 
Indians 9, 696 10, 699 11, 100 12, 037 13. 013 236, 873 
a 8 101, 868 107, 586 114, 522 114, 807 115, 259 | 3 2 470, 466 
Kentuekeg. , 803 0,381 11,622 11,918 11,618 287. 404 
Louisiana. 190, 826 208, 965 232, 281 243, 929 255, 692 3, 292, 918 
Michigan 16, 517 15, 826 13, 927 13, 251 12, 284 5 361,709 
Mississippl...................... 37, 966 38, 230 37, 039 36, 310 35, 425 392, 833 
Montags 9,118 8, 109 ; 9,606 11,630 198, 445 
Nebraska 330 1, 547 2, 558 2, 660 6, 257 18, 850 
New Mexico. ................... 47, 645 47, 367 52, 719 58, 681 70, 394 6 864, 189 
New York AA 4, 425 4, 143 4, 254 4, 242 3,800 ? 178, 897 
North Dakota........ . .. Ae ou E See eeneg 25 1,549 5,183 0, 757 
rr E E 3, 483 3, 383 3,140 3, 350 3, 550 631, 039 
Oklahoma...................... 151, 660 164, 599 186, 869 190, 435 202, 570 | * 6, 814. 983 
Pennsylvanla 11, 374 11, 859 11, 345 11, 233 10,669 | 1, 168, 820 
dE EE 744, 834 829,874 | 1,010,270 | 1,022,139 | 1,024,780 | 16, 780. 048 
A A s 637 1, 228 , 905 1,737 1,807 8 6, 730 
West Virginia 2, 839 2, 808 2, 757 2, 602 3, 038 449, 357 
Womp s .... l... 47, 890 61,631 68, 929 68, 074 84,918 | 1,137,719 
Other States .... 110 65 50 46 49 2, 001 
Total- tranca cacaos 1,841,940 | 1,973,574 | 2,247,711 | 2,289,836 | 2, 359, 998 | 47, 816, 633 
Value at wells: 


Total (thousands of dollars) 4,674,770 | 4, 963, 380 | 5,690, 410 | 5, 785, 230 | 6, 334, 110 | 76, 100, 608 
Average per barrel $2. 54 $2. 51 $2. 53 $2. 53 $2. 68 $1. 59 


1 For detailed figures by States, 1859-1935, see Minerals Yearbook, 1937, p. 1008. 

2 Preliminary fi ; 

3 Oklahoma included with Kansas in 1905 and 1906. 

* Includes Tennessee, 1883-1907. 

$ Figures represent 1925-53 production only; earlier years included under “Other States.” 

0 Figures represent 1924-53 production only; carlier years Included under “Other States.” 

? Early production in New York included with Pennsylvania. 

6 Figures represent 1948-53 production only: earlier years included under “Other States.” 

* Includes Alaska, 1912-33; Arkansas, 1920; Michigan, 1900-19; Mississippi 1933-35; Missouri, 1899-1911, 
ES 1919-23, 1932-53; New Mexico, 1913, 1919-23; Tennessee, 1916-53; Utah 1907-11, 1920, 1924-41; V 


PRODUCTION 


General 


Production of crude petroleum set a new record of 2,360 million 
barrels in 1953—a 3-percent gain over 1952. Five States (Texas, 
California, Louisiana, Oklahoma, and Kansas) produced over 100 
million barrels each and supplied 83 percent of the output in 1953 
compared with 84 percent in 1952. Texas, with 52 percent of total 
crude reserves, produced 43 percent of the national output in 1953. 

The output of 6 other States, producing over 20 million barrels 
each but less than 70 million, represented 13 percent of the national 
total in 1953 compared with 12 percent in 1952. Wyoming ranked 
sixth and New Mexico seventh in 1953, and both have surpassed 
Illinois in the last 3 years. Mississippi was ninth in importance in 
1953, while Colorado took tenth place from Arkansas. 

The 11 States in the above groups furnished 96 percent of the total 
output in 1953 compared with 97 percent in 1952. Six States— 
Texas, Louisiana, Oklahoma, Kansas, New Mexico, and Arkansas— 
issued monthly proration orders under State conservation laws to 
adjust production to market demand. These States produced 72 
percent of the total crude oil in 1953 and 73 percent in 1952, 
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The most notable changes in State production in 1953, on a daily 
average basis, were gains of 25 percent for Wyoming, 20 percent for 
New Mexico, 7 percent for Oklahoma and Colorado, and 5 percent 
for Louisiana. Among the smaller producers, the largest increases 
were for North Dakota and Nebraska. 


TABLE 10.—Percentage of total crude petroleum produced in the United States 
1944-53, by States 


State 1944 1945 1946 1947 1948 1949 1950 1951 1052 1953 1 
S 44. 5 44. 0 43. 8 44.2 44.7 40.4 42.1 45.0 44.6 43. 4 
California 18. 6 19.1 18. 2 17. 9 18. 8 18.1 16.6 15.8 15.7 15.5 
Louisiana. ......... 7.7 7.7 8.3 8.6 9.0 10.4 10.6 10.3 10.7 10.8 
Oklahoma.......... 7.4 8.1 7.8 7.6 7.7 8. 2 8.3 8.3 8.3 8.6 
Kansas 5. 9 5.6 5.6 5.7 5.5 5.5 5. 5 5.1 5.0 4.9 
Illinois............- 4.6 4.4 4.3 3.6 3.2 3.5 3.1 2.7 2.6 2.5 
Wyoming.......... 2.0 2.1 2.2 2.4 2.7 2.6 3.1 8.1 3.0 8.6 
New Mexico........ 2.4 2.2 2.1 2.2 2.4 2.6 2.4 2.3 2.6 3.0 
Mississippi 1. 0 1.1 1.4 1.9 2.3 2.1 1.9 1.7 1.6 1.5 
Arkansas 1. 8 1.7 1. 6 1. 6 1. 6 1. 6 1. 6 1. 3 1. 3 1. 3 
Coloradoaum⁴p .2 .3 -7 .8 .9 1.3 1.2 1.2 1.3 1.4 
Michigan........... 1.1 1.0 1.0 .9 .8 .9 .8 .6 .6 E. 
Pennsylvania...... .8 .7 .8 Wi .6 .6 .6 .5 .5 .4 
Kentucky.......... .5 .6 .6 .5 .4 .5 . 5 . 5 . 5 . 5 
Other States 1. 5 1.4 1.6 1.4 1.4 1.7 1.7 1.6 1.7 2.1 

Total 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 100. 0 
1 Preliminary figures. 


TABLE 11.—Production of crude petroleum in leading fields in the United States, 
1952-53, and total production since discovery, in thousands of barrels ! 


[Oil and Gas Journal] 


Total since 
Field State 1952 1953 discovery 3 

East Teras 177! 8 96, 539 90, 627 3, 073, 779 
Wilmington California —— . 48, 073 44, 334 650, 
Ventura Avenue...................|----- %; ³ĩ AA 8 27, 217 30, 365 478, 475 
Coalinga e DRE i us 25, 513 | 25,170 718, 201 
Ranges ... .... AA Colorado.......................... 22, 346 22, 954 142, 
Huntington Beach California 21,815 | 2, 167 523, 913 
WBSSOl. AA AA AS 1 8 SE 19, 941 19, 160 275, 358 
EE [ene 777; MN MU NEM 16, 18, 754 167, 233 
Goldsmith......................... |. --.- 49.9. ? 18, 699 18, 663 171, 
KI AA A OS Qs Oklahoma......................... 8, 15, 533 100, 304 
ee A TO PD 14, 750 13, 865 241, 709 
JA AAA E )))y;;; 8 13, 669 13, 591 198, 900 
Cuyama-South..................... Cal3ifornia____........ .. .. .. . .. 13, 989 12, 770 80, 518 
Sholem Alechem................... r es 12, 239 12, 736 102, 349 
Seellgs as ao IMA E -...| 13,382 12, 666 122, 645 
KC, E e E A 13, 686 12, 585 191, 205 
Midway- Sunset California......................... 12, 12, 529 565 
p o. IO NM IRURE MAN ES 12, 883 12, 271 410, 737 
Bradford. Allegany EE Pennsylvania-New York 13, 202 12,133 638, 483 
Conroe and West Jio c o eet 12, 857 12, 130 332, 409 
Lë  E A le E 1 11, 410 71, 860 
Weeks Island Island Meg C 10, 705 11, 40, 865 
Ban c .. . ... ......- California ; 11,159 22, 940 
Keystone._.......... ......... ... ee TOMAS canica buo u sss sss 11, 220 10, 990 122, 224 
WD: ¿a E A TAS A 8 11, 398 10, 827 243, 122 
Thompson.-...--.--.-............-. EE 0. 3 E EEA 11, 880 10, 714 188, 145 
Diamond M.. OO MEER A A 13, 398 10, 592 40, 424 
eK AP A 22 9höh 2222 s l ub 12, 075 10, 476 114, 637 
Eunice- Monument New Mexleo....................... 9, 588 9, 321 235, 635 
Cowden-North and South. E CA AN 9, 844 9, 219 139, 238 
Elk Basin and South Wyoming-Montana FFF 9, 799 8, 907 82, 281 
Buena Vista California. a.. ....... 9, 747 8, 853 431, 714 
Katy and North. .................. o A celees sarsie 8, 589 8, 751 62, 466 
RT EE New Mexico....................... 4, 329 8, 668 14, 548 
Brea-Olinda........................ Gauner. . ...... 6, 926 8, 625 228, 667 


For footnotes, see end of table. 
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TABLE 11.—Production of crude petroleum in leading fields in the United States, 
1952-53, and total production since discovery, in thousands of barrels '—Con. 


[Oil and Gas Journal] 


Total since 
Field State 1952 1953 discovery 3 
Caillou Island...................... Louisiana 7, 137 8, 585 79, 423 
Dollar hide E A A A a 7,311 8, 259 38, 943 
Cogdell.. A A A ) A T ED a 8, 118 8, 171 26, 828 
Clay Clty EE Huneiss e 6, 993 8, 065 155, 605 
r EER EE AA A 8 8, 748 7, 862 98, 690 
Coles Levee........................ California......................... 7,955 7,769 99, 133 
E EE dO. EE 7,801 7, 518 408, 247 
Long Beach........................|..... dO. EE 7, 959 7, 434 773, 777 
McElroy..........................- VE METIRI T 7, 431 7, 250 234, 326 
Cat Canyon- West Caliſornla aaa. 6, 609 6, 971 65, 669 
d Farms 7777777%»ͤ»%WWh... EE 7, 467 6, 843 27, 920 
West Ranch e 4 .. dds A 6, 852 6, 773 85, 426 
8 ). Ü Ü A8 nr EE 5, 610 *6, 673 76, 730 
Kettleman-North Dome........... California 7, 992 6, 657 396, 122 
J ͤͥ ĩͤ ppc a NK mt Q ou enl s 7, 032 6, 554 122, 
AA APA wen U Oklahoma. 7, 248 6, 380 26, 
Ward-South........................ RE 7, 673 6, 130 50, 059 
PEDO AA suu emus sx joe FSC o- 6, 469 6, 081 143, 429 
Old Ocean EECH 6, 241 6, 048 I 
B IT SES Mississippi.......................- 6, 242 6, 035 39, 917 
eo Asun edat KEE EE 6, 429 5, 947 142, 075 
Delta Farm Louisiana 6, 751 5, 858 59, 022 
Venice... ... hoe ....... EES Co Ka 2.22. EEN 5, 933 5, 777 51, 249 
Pegasus MES l ⅛.AA⁰¹e m 2 as 4, 365 5, 706 14, 830 
Covote —— cel e Lcr California 6, 073 5, 654 246, 594 
CaddO. EES Louisiana 5, 142 5, 451 205, 309 
Santa Fe Springs................... California... 5, 198 5, 337 549, 181 
Loude nn ier 8 5, 587 6, 249 173, 966 
Oklahoma City.................... Oklahoma 5, 513 5, 187 692, 270 
Fort Chadbourne. ................. 7 ol c olo Kee ebe 419 5, 183 10, 390 
NAME SCR ð K A SENS 639 5, 112 14, 121 
MERCER A 8 California... .. 5, 471 5, 094 50, 467 
Vealmoor and East A Saad 5, 015 5, 008 16, 072 


1 The classification of fields and data may differ from other sources used in the State summaries. 
2 Includes revisions. 
3 Bureau of Mines data. 


Crude Production by States 


Alabama.—Drilling activity and production in Alabama exceeded 
that of any previous year as a result of the discovery of the Pollard 
field in Escambia County in 1952. No new fields and no significant 
extensions, however, were found in 1953. 

California.—Exploratory drilling reached a record high in 1953; 
success ratios were improved from 1952, but none of the oil or gas 
fields discovered appeared to have real importance at year end. ` 

New production brought in by development drilling offset the de- 
clines from established pools and the loss of production from shutting 
in Of heavy crude. 

The world's deepest producing well was completed at Coles Levee 
North. The well produced from the Eocene at 17,892 feet. The 
world record for depth of drilling was also set in California in 1953 
when a deep test in the Paloma field reached 21,482 feet. 

Colorado.—Exploratory drilling in eastern Colorado was 70 percent 
greater than in 1952. In the Denver Basin, the most active area in 
the State, development drilling shifted southward to the Little Beaver- 
Badger Creek field of Washington and Adam Counties. 
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MILLIONS OF BARRELS 
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FIGURE 3.—Production of crude pun in the United States, 1952-53, by 


TABLE 12.—Production of crude petroleum in Arkansas, 1949-53, by fields 
[Thousands of barrels] 


S 
S 


080 999 841 810 649 
EE 8 778 798 719 722 645 

980 983 875 877 841 

DEER 945 894 929 | 1,053 1, 429 
Me Kami 1,1588 | 1, 179 1, 175 1,446 1,369 
T 8 4,202 | 4,547 | 4, 407 423 4, 029 

Way OES EC COURS AT S 2 2 2 2,685 | 2786| 2684 2674 2, 642 
CET VT E 3,140 2854 2626 287 2 318 
Smackover——— 22.22... 2... cccc- 3,900 | 3,991 | 3,910 3814 3, 892 
TA OA 1,611 1,774 | 1,476 | 1,308 1,223 
TANTOS RAE REE HUE DR NU TH DN 1,850 | 1,677 | L27| 1,018 840 
EE EE 3,053 | 3, 452 3,647 | 3510 3, 206 
o o an 4,566 | 5,174 | 5,262 | 5,608 6, 508 
EE 29,986 | 31,108 | 29,798 | 29,440 | 29,681 


1 figures 
* Includes oi] consumed on leases and net change in stocks held on leases for entire State. 
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TABLE 13.—Production of crude petroleum in California, 1949-53, by district 
and field, in thousands of barrels 


[American Petroleum Institute] 
District and field 1949 1950 1951 1952 1953 1 
San J Valley: 
(: O 2, 920 2, 931 3,516 3, 237 8, 567 
Buena Nee ð² * ů eege eet Ss, 13, 907 12, 032 11,168 9,753 8, 881 
EE 33, 266 31, 210 31, 957 30, 344 28, 356 
Coles Levee. s e esse esl srl. 7, 239 7,207 7, 224 7,007 6, 785 
Cu Russell Ranch......................... 8,066 16, 504 21, 230 19, 805 17, 409 
D a hE A roD 4,126 3,914 4,867 6, 489 5,057 
((( ²o¾oÜi. ³⅛%»A ⁰ dee 3. 057 2, 700 2, 459 2, 836 5, 960 
Writ vale A 2, 720 2, 827 3, 312 3, 372 3, 562 
Gosford East.............-...-.-----------.----- 382 680 831 802 652 
(60,71. EE 4, 750 4, 061 4,615 4,739 4, 769 
Holm: AAA dE ⁰ a a ESEE 979 819 728 545 540 
Kern River-Kern Bluff-Kern Front 6, 034 6, 461 7, 984 7,790 7,500 
Kettleman North Dome......................... 11,739 10, 467 9, 090 7, 984 6, 657 
, "I 2, 383 2, 019 2, 084 2,161 2,317 
MeoKItirick EE 6, 509 5, 774 6, 309 7,148 8,621 
Midway-Sunset.............--..-----..---.------ 12, 758 11, 431 12, 619 12, 309 12, 512 
Mountain view... . .. ....... .............. 1,199 1,240 1,173 1,303 1,372 
Mount Poso........ K ...........-.-- 4,216 3, 809 3, 451 3, 276 3,100 
Poso A ³o¹ 785 830 1,196 1,405 1,767 
CR 1,356 1,613 1,749 1,790 1,854 
C A ĩͤ MM 4, 229 3, 748 089 4, 335 4, 415 
JJ! 8 966 780 781 789 677 
Round Mountain 2, 438 2, 167 2, 056 2,015 1,915 
Tejon Gro... 861 2 795 2 2,078 2 2,363 2 2, 366 
OD: E ĩ A ee 2, 351 2,076 1,877 1,621 1, 472 
Other San Joaquín Valley....................... 8, 692 8, 002 8, 093 , 005 8, 997 
Total San Joaquin Valle 148,828 | 146,097 | 156,536 | 152, 223 151, 080 
Coastal : 
Aliso Canyon 1, 275 1, 455 1, 986 2, 428 2, 640 
r 5,175 4, 632 6, 324 6, 700 6, 992 
KREE 11,235 1,261 1,677 1, 229 995 
Elwood........... . ....... uu ⁊ yd ...... ..-..-.-.- 2, 681 2,313 1, 920 1,785 1, 569 
Gato Rasse oMMMMMMMMMaMMMM 1,150 933 1, 030 1,076 1,012 
Seel E 203 988 2, 482 1,917 1,697 
Newhall-Potrero................................. 3,185 2, 995 2, 865 2, 851 3, 314 
(^; c KZ Ez ZŠ 1,717 1, 362 1, 476 1, 421 1,354 
Padre Canyon . 2,655 2, 462 2, 242 1,549 1,726 
Placerita._...................................... 5,137 5,743 3, 982 3, 458 2,756 
eee, ß e 3 2, 048 1,757 1, 505 1, 287 1,047 
A Se GERD CEA ME ee 1,264 1, 304 1,319 1, 499 1, 457 
San ATIO sacd 8 481 188 2, 745 8, 281 11, 284 
San Miguelito. no 2, 350 2, 895 4, 464 4, 250 3,134 
Santa Marla. 5,667 4, 509 4, 479 4,029 4,191 
South Mountain................................. 463 2, 382 2, 207 2, 858 4, 594 
r NO NEP M sss 21,040 20, 985 23, 301 27, 241 29, 901 
Zaca Creek 658 556 1, 648 1,537 1,653 
Other Coastal............---.------------------- 4, 693 4, 109 4, 953 8, 388 12, 488 
Total Goss tlas .........- 65,077 62, 829 72, 605 83, 784 93, 804 
Los Angeles Basin 
Brea-Olinda. E 5,213 533 5, 402 6, 928 8, 574 
S/ ðK ĩͤ K 8 6. 450 5, 717 5, 895 6, 075 5, 655 
Dominque ss d we 4, 743 4, 602 4, 286 3, 893 3, 658 
Huntington Beach 21,035 20, 568 22, 465 21,789 21,139 
Co ONCOL 5, 064 4,879 4, 951 4, 984 4, 950 
E ³qd 8, 349 8, 432 8, 499 7, 963 7, 422 
Montebello 2, 346 2, 185 2, 014 1,916 1,767 
Newport. ......- 2, 242 1,785 1,575 1,494 1,546 
Feind 2, 347 2, 364 2, 425 2, 412 2, 628 
Ross lll ³ð⁰ĩ½i EE 2, 247 1, 991 1, 640 1, 684 1, 478 
Sansinena.......... EEN 125 531 1,038 1, 928 2, 800 
Santa Fe Springs. ............................... 5, 327 5, 288 5,132 5,164 5,315 
Sh 4, 381 4, 286 4, 118 4, 083 3, 852 
err EE 2, 762 2, 615 2, 522 2, 510 2, 584 
Vl... asl: 43, 509 46, 234 50, 806 48,121 44, 328 
Other Angeles Basin. ....................... 2, 897 2,671 2, 652 2, 499 2, 378 
Total Los Angeles Basin 119,037 | 118,681 | 125,420 | 123,443 120, 049 
See AAA 864, 933 


! Preliminary figures. 
2 Includes Willow Springs. 
3 Ramona included in Del Valle before 1949. 


4 Includes Oak Grove area. 
5 Includes Athens. 
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The discovery of oil in the Permian Lyons sandstone of the Denver 
Basin had great potential significance. Only 8 few previous deep 
tests had been drilled into the pre-Cretaceous in the Denver Basin. 
This discovery improved the prospects for important Paleozoic produc- 
tion. 

A Cretaceous sandstone producing trend developed in the Little 
Beaver-Badger Creek area, 30 miles southwest of the Logan County 
area. Sandstones here were thicker and more porous than in most 
of the Denver Basin. 


TABLE 14.—Production of crude petroleum in Colorado, 1949-53, by fields 
[Thousands of barrels] 


gn A A A C ( 411 
A AM x A 1, 125 
Powder k ls ic ls ice zou ue 286 
A A 22, 900 
Wilson e EE 2, 854 

(10N EEN 8 1, 374 
Other fields 3___ ““”, ee die 647 

Total Colorado................................ 27, 823 32, 331 


1 Preliminary figures. 
? Included in “Other fields.” 
š Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 


Florida.—Thirty-four exploratory tests were drilled compared with 
only 10 in 1952. None of these was successful. Two tests drilled 
in Lee County had shows of oil but were not commercial producers. 

Ilinois.—No important discoveries were made in Illinois in 1953, 
but application of hydraulic fracturing in the completion of wells 
resulted in commercial production for a number that otherwise could 
not have been operated profitably. 


TABLE 15.—Production of crude petroleum in Illinois, 1949-53, by fields, in 
thousands of barrels 


[Oil and Gas Journal] 


— Ñ | ——— ———m—— 


e ç eg om o — — — — 222 — gr ep ep o op en ep e 
emm em op op op zs hB— — Ä mm —²• P 2222 em ep mp cee 
—— —— — "D "Ro dA 4b n 4e wm ̃ ——w ̃ 4b P "P c omo o m gp em e wm vm ge 


Ó ee co oc mm er o ep en mr mm em "D op Ab ce ch em 4m won cmo mm 22 — oo o = 


Clay City- Noble ͤͤͤͤ4444«4é«444„ 

Dale-Hoodville.....................................- 
East InHAn.. EE 539 
Johnsonville—— a ol ola let 588 
Uudemo os x AA A IA 5, 249 
NMI... 517 
New Hormong, Keensburg. 3 3, 491 
PHU psto wh v ota ees 989 
Ir 8 2, 045 
Sailor Springs 1,192 
EE EE 2, 541 
err ðͤ ww ete ded 8 424, 243 


SJ EE 64, 086 


1 Clay City only. 

2 Dale only. 

3 New Harmony only. 

4 Bureau of Mines preliminary figures. 
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TABLE 16.—Production of crude petroleum in Kansas, 1949-53, by fields, in 
thousands of barrels 


[Oil and Gas Journal] 


— c o o | a —n A 


Bemis-Shuttss ele cuuc e rococó 4, 560 3, 8, 526 
Bl 886 2, 492 2, 782 2, 2, 067 
Bürrett: EE 3, 497 3, 044 2, 2, 824 
Burton. Hour e 1,211 1, 026 781 
A tags A A 8 3, 258 2, 786 17,152 1 6, 007 
El Dorado... EE 3, 084 3, 202 3, 454 3, 939 
E AA ENERO ENS 908 1, 135 879 834 
Geneseo-Edwards. ..........---.-------------------- 2, 803 3, 001 3, 304 3, 061 
rr; a 1, 445 2, 452 1. 990 1, 793 
Hall-Gurney A A IN 3, 433 3, 637 3, 954 4, 640 
p ß as aa aE 5, 463 6, 326 5, 449 4,721 
((( ³⁰ AA L 399 2, 301 2, 092 1, 798 
P§/§ ]ðÜiê:?d md d 8 1, 246 1, 822 1, 624 1, 393 
Silica- Raymond 4, 597 4, 950 (1) (1) 
Sende 8 2, 098 1, 760 L 471 1, 270 
dk A IA 8, 905 7, 686 6, 469 6, 081 
Other fields. oscar dy 49, 733 61, 921 , 904 2 70, 524 
Total Kansas sn cia rca 100, 132 114,118 | 114,845 | 2115, 259 


1 Silica included with Chase. 
2 Bureau of Mines preliminary figures. 


Louisiana.—The Louisiana Gulf Coast area experienced a larger 
increase in drilling activity in 1953 than in any of the previous 5 years. 
The more important of the 41 new field discoveries were thought to 
be Boutte field in St. Charles Parish, Hollywood in Terrebonne Parish, 
and Sullivan's Lake in Iberville Parish. 

As in recent years, production increased in the Gulf Coast area and 
declined in North Louisiana. 
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TABLE 17.—Production of crude petroleum in Louisiana, 1949-53, by district 


and field 
[Thousands of barrels] 


1951 


1950 


District and field 


S888 2 8888888888888 88888883888 888888883888 888ß8888888888888 |B 


ces ed. des Mode gr E ri ri eee cie FAN Nees t s dA dida os e 


Ee 


oed ed eiecti ed Tire oo lu E nee ede Seis OS es of 


ASS SNS S8 888838 888888888 8888888 8888888 S 
eieiei va Gei wei it ced lee pl ee ul rr E eo att J 


J 


SSS 888828 888 88888888888 888888888 88888832 88288888888888 8 
Noa e kk dal 1 Meee OSA —-«—-——- Hes eM ee SAM ATA e S 


Fu 


)))!!! 8 
DEE eeh 


EE 


Bay de Chene e 
TING MA s ʒ crier 


omre Pass EE ects 


eege ër ——— ep PL o mm E mp - - ep - - mm op 
zm mem e o mm e — o o e e em om — op op mm om e mm gr op e zm om 


8 
Cote Blanche 
West Lake Verretttůt i.. 


6ỹ/ͤ ! y y io 


ou Island... .. J... . . ... g 
Charenton............ .............. .... ......... 


Cox Ba 
uaran 


Other Gulf Coast 3 


RK d EE 
Me ³ð K 
„ c ES us 
Weeks laland ........ . .  .. ........ eee 
West HAV. ele ida EE 
White Castle... uec 


Seton s ð]! ............-. 
nh . dre 


AM A De Zee icr adv 


Pine Fare xS RES 
Point a-La-Hache. .......................-...... 


New DOF: ß 
North Crowl 


Paradis 


Main Pass- AAA eech 


A 8 


¡PAE AMARA 
Lake Peltoo .. ... . ....... . ..... 
Lake Salvador 


A SEN 
A ⁰•ͤ—K0 A OS 


OWA 8 
J 


Hackberr nnz 


Horseshoe Ba 


Good Hope ʒʒꝛ- cano 
I 


Golden Meadows.................. .............. 
Grand B 


Garden Island...................-...-..-.------- 
E A A 


Duck E EE . 
East White Lake 
Enn ci es k AOS 
e EE EES 


Dog Lako or 
Gueydan 


Bayou Mallettꝛaꝛ— 
David E 
Delta Farm 


Bayou Blue... s l.l SS 
Ba 
C 


Bay St. Elaine. ................................. 


Anse la Butte-.--...-. .... ... . .. .. .. ..........-.- 
Bay Marchand. ween 


Gulf Coast: 
West 


Total Gulf Coasꝶũi i.. 


Northern: 


59978283383 88 


“dde dea iw 
ei h. 


32888388882 
SGN da 


14, 275 


OO abs] 


OS... . a 


208, 965 | 232,281 


ZE 


EE 


aan ^ ^ ^ ^ ^ gw 


190, 826 


Total Louisiana. .............................. 


1 Preliminary figures. 


Lake St. fn 8 
Other Northern ..... ...... .....-- 
Total Northern 


Haynesville.. ß dd See 


Dei APP ⁵³ðV sce 


Big Creek........ ci ai 
r EE 


2 Includes crude oil consumed on leases and net change in stocks held on leases for entire district. 


3 Includes Hemphill, Trout Creek, and Jena. 
‘Includes Little Creek and Summerville. 
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TABLE 18.—Production of crude petroleum in Michigan, 1949-53, by flelds, in 
thousands of barrels 


[Michigan Department of Conservation] 


Š 


Mr deaa agaaa ea ea E 1, 254 
Ded RIVAL. cocoa Ee 1,774 
East Norwich. . o 488 
Kawkawiin...... cortical ð ĩ 755 480 
Kim Cf EE 1,119 288 
o A iuo 8 , 333 383 
Rood ! A 495 
Bt e u eoe voe EO IRA 157 307 
Stony Lake................-.....- ll el le lee eee 801 659 
Gers. 8 6, 053 5, 735 

Total Mehg ass. caes 16, 517 12, 284 

1 Preliminary figures. 


Mississippi.—The discovery of the New Hope field in Monroe 
County in northeast Mississippi was the first discovery of oil in 
producible quantities in the Warrior Basin, where only gas had been 
found previously. Completion of a well in the Ordovician marked 
the first commercial production from beds older than Mississippian 

e. The leasing in northern Mississippi, which became active when 
the Muldon gas field was discovered in 1952, was further stimulated 
by this discovery. 


TABLE 19.—Production of crude petroleum in Mississippi, 1949-53, by flelds 
[Thousands of barrels] 


Baxterville..................... ..................... 4,951 6, 487 6, 212 5, 940 
Bons . hk 8 4, 714 4, 237 3, 905 4, 211 
n O ³ a unu ĩðv 888 4, 475 3, 334 2, 792 2, 398 
E...: —ͤr ⁵¼ 8 1, 994 1,746 1, 670 1, 542 
Heidelburg-.......... E 3, 457 3, 452 3, 437 3, 336 
AG.... raras 4, 370 3, 666 3, 277 2, 701 
rl CODES Vasa eU 9, 535 2, 520 1, 044 1, 484 
F/ (AA 5, 190 5, 071 4, 934 4, 545 
Yellow Green. 1, 528 1, 650 1, 633 1, 642 
, . Ee 4, 022 4, 6, 506 7, 626 
Total Mississipplll .. 37 36,310 | 35, 425 
1 Preliminary figures. 


Montana.—Of the 15 new discoveries in 1953, 10 were in the Willis- 
ton Basin; 3 were especially significant. Discovery of the Northeast 
Poplar field in Roosevelt County established production well downdip 
along the north flank of Poplar Dome; a well in McCone County 
discovered the Northwest Rickey field and established production in 
a very porous fossil fragmental limestone of Silurian age; discovery 
of the Brorson field in Richland County established the deepest pro- 
duction (12,605 feet) in the Williston Basin. 

New Mexico.—The most important discovery in southeastern New 
Mexico was the Anderson Ranch field in western Lea County. This 
field produced from the Devonian and the Wolfcamp. 

In northwestern New Mexico the most important find was the 
Torrejan Entrada oil field in Sandoval County; this discovery was the 
first in the Entrada sandstone and was expected to encourage deeper 
drilling in the San Juan Basin. 
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TABLE 20.—Production of crude petroleum in Montana, 1949-53, by flelds 
[Thousands of barrels] 


Big Wall... as 191 
EE, Ts s 1,107 
Cat EE 213 
jj ⁵ ⁵⁵¼0v:w 8 2, 720 
Elk BAS oc ff susu cue 1,648 
ER ee EE 1, 230 
Ponderg: ul. u J. llu l eer 97 754 
A A A ee 
Othérfleld83. o eege 1, 274 3, 513 
HK WEE EE 9, 606 11, 630 


1 Preliminary figures. 
2 Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 


TABLE 21.—Production of crude petroleum in New Mexico, 1949-53, by distric 
and field, in thousands of barrels 


[Oil and Gas Journal] 


District and field 1949 1950 1951 1952 1953 
Southeast: 

Arrowhead_............ ee iene cee: 1, 289 1, 059 988 809 953 
Bagley ce ees S ore A eee (Ù T 1,662 2, 447 2, 033 
E WEE 3, 015 2, 143 2, 515 3, 511 3,007 
Denton........- , eet ne oa ia 1) (1) 873 4, 329 8, 668 
Fh ra is 6, 742 5, 538 5, 037 4, 007 3, 454 
Is EE 4,414 3,898 | 2 10, 590 2 9, 588 3 9, 321 
Grayburg-Jackson—ꝛuꝛ -2-2 -----------=------- 1, 763 1, 750 1, 545 1, 353 1, 162 
II/ 8 (1) 889 1, 277 2, 027 2, 047 
ie ß 3, 732 3, 924 4, 380 3, 902 3. 663 
Langlie-Mattix.................................. , 126 1,546 1, 700 1, 635 1, 669 
Lovington and East.. 1) (1) (?) 1, 136 2, 472 
Maljamar... EE 2, 042 2,011 1, 829 1, 813 1, 792 

Monument 6, 488 6, 168 (d) () (2) 
ee EE 1, 568 1,378 1,178 887 770 
Saunders and South.-...------------------------ (ty (1) (5 1,571 2,164 
VACUUM EE ; 4,546 4, 865 4, 496 4, 281 
Ir ⁵ð a a a a aaia 10, 714 12, 134 13, 963 14, 648 3 22, 183 
Northwest H 1 327 566 755 
Total New Mexico 47, 677 47, 315 52, 729 58, 725 3 70, 394 


1 Included in “Other”. 

2 Monument included with Eunice. 

3 Bureau of Mines preliminary figures. 
4 Bureau of Mines data. 


North Dakota.—Activity was characterized by the development of 
fields previously discovered. Of the 270 wells drilled during the year, 
179 were development wells, chiefly in the Beaver Lodge and Tioga 
fields. Production more than tripled compared with 1952 and was 
held at its year-end level by lack of outlets. All North Dakota 
production had come from rocks of the Mississippian age. "At the 
end of 1953, however, a deep test in the center of the Beaver Lodge 
field, drilled to 14,006 feet, was being tested in the Silurian and 
Devonian. 

Oklahoma.—Both exploratory and development drilling increased 
in 1953. The Ardmore Basin remained active while there was little 
drilling activity in the three major basin areas, McAlester, Hollis, 
and Anadarko. In 1953, 17 percent of the crude oil produced was 
obtained by secondary-recovery methods compared with 5 percent 
in 1952. 

South Dakota.—Numerous oil showings were discovered in South 
Dakota. A well drilled in Harding County produced enough oil on 
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production tests to be called the State's first commercial producer. 
Production was from the Ordovician Red River formation. 


TABLE 22.—Production of crude petroleum in Oklahoma, 1949-53, by fields, in 
thousands of barrels 


[Oil and Gas Journal] 


Field 1949 1950 1951 1952 1953 
AUCH ot ews t u pass 1,317 1, 359 1, 447 1, 336 1, 456 
f d ß 1, 749 1, 337 1, 470 1, 331 1, 025 
TEE 7 1,272 1,073 1, 244 1, 087 
Broek-West........ NNN 858 1,114 982 679 
o ß EE 2, 338 2, 124 2, 318 3, 157 8, 476 
Cache Creek. ............ c c ccce e ............... 1, 780 1, 511 1, 289 1, 042 956 
A A y 202 tte 4, 207 4, 091 4, 127 3, 964 4, 070 
Coon G d 8 1, 539 1, 363 1, 432 1, 113 805 
Cumberland —ua—ꝛ' ll 3, 275 3, 628 3, 475 3, 102 2, 562 
lll... 8 2, 726 2, 759 2, 816 2, 889 3, 385 
o A NI Ee 434 392 359 383 532 
o EE Ee 788 5, 066 7, 426 7, 248 6, 
F ³⁰¹ A IS ENDE 370 595 891 1, 178 1, 651 
Fl. ³ A IE 1, 076 ; 909 842 
eh TEE 3, 196 5, 532 5, 920 
21 A A A E O 2, 587 2, 551 2, 502 2, 252 2, 145 
¡CA MA 527 , 382 2, 267 2, 183 2, 288 
EE, e A le 1 2, 716 4, 320 9, 694 3,173 2, 703 
Hoover-DOrth west. e 7 1, 034 887 601 
EK RARA AER AA 8 2, 1, 886 1, 725 1, 627 1, 595 
Lone Grove 1, 023 834 694 
r ?ͤ 589 670 978 1, 222 965 
Oklahoma City UU e... 7, 703 6, 785 6, 303 5, 513 5, 187 
Pauls Valle ddddndndddd .. eee eene 1, 488 1, 091 957 817 590 
HAmsey AAA k laici 712 767 728 615 448 
OOO E E 260 1, 927 2, 288 1, 338 855 
Seminole district 
I ota EEN 1,176 1, 201 1,178 1, 003 1, 121 
Little River 1, 194 1, 016 945 852 8 
t. KEE 1, 283 : 1, 560 1, 440 1, 507 
Seminole City................ Lc llc ce eee see 1, 441 1, 164 1, 207 1, 077 1,211 
Sholem Alechendnnmnn ccc eee eee 6, 497 545 10, 557 12, 239 12, 736 
South Burbank c cc cec ......... 901 860 776 617 894 
l ³WW e a a e 3, 795 3, 456 3,378 3, 466 3, 892 
z A conse cheous 10, 134 0, 227 16, 089 18, 634 5, 533 
West Edmond.............. ......................... 6, 478 3, 914 , 482 4,471 1,887 
EES 2, 1, 942 1, 655 1,120 660 
Fer, Ee 796 825 1, 352 1, 891 2, 171 
Other fleldsI—ePn- ln 68, 982 76, 481 88, 185 89, 464 | 2107, 274 
Total Oklahoma. ue 150,003 | 163,843 | 186, 866] 191,523 | 2 202, 570 


1 Includes Bayou. 
2 Bureau of es preliminary figures. 


Texas.—Production of crude oil in Texas in 1953 was held to a ve 
small increase over 1952 by the Texas Railroad Commission throug 
its control of allowables. 

Gulf Coast.—Production declined slightly inYthe area in 1953, but 
drilling activity remained high. Most of the drilling took place in 
salt-dome fields or in areas where such structures were present. The 
most important discovery was the Bender field in Montgomery 
County. This field and the Kuhlman field in Harris County may be 
on the same structure, which would encompass an area 3 miles long 
and 1 mile wide. 

At the end of 1953 the State of Texas placed on sale the leases for 
442 ofíshore tracts. Over 400,000 acres were leased, leaving over 
1.5 million acres stilllavailable. 

North Texas.—The most important discovery in North Texas in 
1953 was in Nolan County, where the discovery of Cambrian pro- 
duction in the White Flat field delineated a trend of pre-Cambrian 
highs extending from the Northwest Hylton field in the southeast 
corner of the county to the White Flat field in the northeast corner. 
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TABLE 23.— Production of crude petroleum in Texas, 1949-53, by district and field 
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SE Ci 
E 


GGG... 


Columbi Aa. 
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TT. EE 


y 
00 
Total Central Teras. 


Total East Texas. 
North Texas $ G66 — en 


Central Texas: 


¡A ARA v EE 


Total Gulf Coast. 


East 'Texas: 


lilage 
est 


V 
W 
Other Central Teras 


Darst r 8 


f ³ðW5A2A OS. cum die 
L 


Long L8K6.. AA A ĩ veces 
Other East Teras. 


Other Gulf Coast cee 
, . RES 


West Rancn . . 
Withers-Magneũt kk 


Sh ðid 
S ²⁰ u d O xd su 


Sugar 


South Liberty 7 : mo 
Thom 


South Houston 
Stowell 


se ³ꝛ¹e.· ⁰¹ AA 
Mexia-Powe 


Refugio-Fox..........-....---------------------- 


Raccoon Bend................................... 
Silsbee 


East Texas 


Cayuga 


Oyster Bayou no 
Ple o AN AA 
AA A D MENSES 


UR E 


Markham l. 


Lovell's Lake...................................- 
Mebeddin .. . . . ... . ......... . . ..........-- 
nl. 


Pf! ²·¹·wꝓͥͥ ˙³¹ e sus Suss 2: 


Goose Creek. 


/ ͥ ͥͥͥͥ» rw ³ĩ³—AA2AA ..... .. l... 
F ͤ—.. 


Barbers Illl.... d rona 
E 


Ba 
Bl 


ADO a SS. WW QE EE UE 
Ar! 
Dickinson 

Li 

Lolita 


Gulf Coast: 
Panhandle 7?........ .. .. . . . x 


For footnotes, see end of table. 
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TABLE 23.—Production of crude petroleum in Texas, 1949-53, by district and 


field —Continued 
[Thousands of barrels] 
District and field 19491 1950 1951 1952 1953 3 
South Texas: 
Aqua Dulles 2, 082 2, 094 2, 232 1, 945 1, 736 
eres. A 743 1, 202 1,819 1, 945 2, 718 
CJ x T 1, 009 1, 064 1, 321 1, 294 1, 223 
Hon 8 1. 049 1, 069 2,154 1, 983 1,771 
MSO AEE cc 2, 056 2, 284 3, 017 3, 059 3, 323 
London On... 52 974 1,330 1,192 1, 054 
3 AAN SS aS NE 1, 449 1, 652 1, 682 1, 298 982 
Saxet-Saxet Frioꝛꝛʒꝛᷣ 1,794 1, 499 1,176 980 1, 249 
A E 8 3, 233 8,150 8, 680 8, 344 2, 990 
lp A ³ AA 1,231 1, 260 1, 293 1,405 |. 1,68 
dk alc A 22 1,148 1, 096 1, 491 1, 477 1, 491 
White Point... 2, 684 2, 674 3, 391 3, 312 3, 289 
Willamar and West. 2, 397 2, 092 2, 205 3, 152 2, 920 
Other South Teras 52, 627 54,716 69, 858 68, 687 68, 898 
Total South Texas. 73, 554 76, 826 96, 549 94, 973 95, 262 
—— 
West Texas: 
ADO WI sois A 8? 28, 043 31, 860 37, 308 38, 225 39, 305 
i ß EA 2, 978 8, 981 9, 614 8, 888 
AR Nc MEC MM 1,971 3,852 4,790 5,817 12, 576 
, . 19, 345 22, 973 31, 557 42, 500 43, 782 
roekett-..... ĩ˙²äꝛ.] ß my aac EE seek 6, 931 7,078 8, 574 8,725 8, 532 
Ee sitial 1,112 1, 534 2, 305 2, 300 2, 469 
M. ³ðV nd ead 53, 814 57, 096 69, 576 69, 516 59, 779 
Gaíines-Yoakum....................... .......-.-. A 28, 703 35, 742 34, 854 36, 941 
fio. A Ec A A 2, 605 3, 364 4, 199 3, 802 3, 787 
Glasscock-Howard-Mitchell-Scurry.............. d 12 455 8,977 11, 508 9, 597 9, 655 
, . A , 503 27, 597 81, 338 90, 263 29, 832 
Kent 2i. A us 222.2. 22 u Sus 10 8, 525 7,121 6, 980 7, 638 
kmg EE 759 863 1,090 978 806 
M EE 20 873 9, 598 14, 885 10, 753 
a EE 17,036 17,862 22, 305 22, 004 20, 358 
Reagan. A y ⁊ y oU -2------ 2, 389 2, 372 2, 031 3, 007 3, 629 
ROC VOR EE 784 1, 080 1, 295 1, 609 1, 209 
NL ARAN 88 860 1,063 7,703 6, 052 7,026 
JJ“! 8 (9) 36, 529 48, 478 48, 077 43, 421 
AR DI AS "M E A us 303 1,172 3, 391 5, 102 6, 647 
em ð ĩ . Resa ees 262 1,152 1,911 1,618 1,173 
E 4, 833 5, 380 8, 281 11,521 10, 221 
w e copre die 18, 506 17, 961 19, 228 16,653 16,111 
Other West Texas .... 921 842 2,879 4,601 8, 262 
Total West Texas. 228,560 | 286,696 | 381,279 | 398,300 392, 890 
Total Terxras......... ⁵ðV did 744,834 | 829,874 |1,010, 270 |1,022,139 | 1,024, 780 


! The ae rd of Texas districts, was changed to agree with the Texas Railroad Commission divisions 


2 Pre figures. 

š A new field was created out of & portion of Hull and included in “Other Gulf Coast.” 

4 Includes crude oil consumed on leases and net change in stocks held on leases for entire district. 

5 Includes the fields in and between Hardeman, Wilbarger, Wichita, Clay, Montague, and Cook Counties 
on the north and San Saba, Lampasas, and Coryell on the south. 

* Includes crude oil consumed on leases and net change in stocks held on leases for East (exclusive of 
East Texas proper), Central, North, and South Texas. 

? Carson, Gray, Hutchinson, Moore, Sherman, and Wheeler Counties. 

$ Includes the part of Jordan ] in Crane County. 

* Scurry County included with Glasscock-Howard-Mitchell before 1950. 

9 Includes Slaughter and Levelland fields. 


West Texas.—Production and development drilling were both 
curtailed in 1953 by the order of the Railroad Commission of Texas 
which partly shut down the Spraberry trend area because of 
excessive gas flaring. 

Utah.—Important to the exploration of the Uinta Basin was the 
discovery in the County pool, Duchesne County, of low-pour-point 
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oil from the Green River formation. Previous production from this 
formation had been oil with a pour point exceeding 90° F., which was 
difficult to transport. The first discovery of oil in the Mesaverde 
formation in the Uinta Basin was made by a well drilled at Chapita 
Wells in Uinta County. 

Wyoming.—The production of crude oil in 1953 increased 25 
percent as the result of the completion late in 1952 of the Platte 
pipeline, which provided an outlet to the Midwest for Wyoming crude. 

The most active development in the State took place along the 
Clareton-Cheyenne River-Black Thunder Creek trend in Weston 
County. The opening of the first Ordovician pool in Wyoming by a 
well drilled in the Hamilton Dome field in Hot Springs County was 
expected to stimulate deeper drilling on other anticlines. This was 
the only wildcat to reach the pre-Cambrian in the State in 1953. 


TABLE 24.—Production of crude petroleum in Wyoming, 1949-53, by fields 


[Thousands of barrels] 


Field 1949 1950 1951 1952 1953 ! 

Big Sand Dra wise senate e EMPIRE 2, 250 2,077 2, 185 2, 387 2, 400 
Big Muúddy: a 832 674 878 1,197 1,373 
A EE 323 (2) 1,620 2, 935 
Bren ed ee ep NES 2, 628 4, 840 5, 186 4, 343 5, 603 
Cole Creek. L2 c ccc LL ll lll. lllll.. 515 837 1,317 1, 820 2, 271 
A A 8 5, 325 5, 583 7, 292 8, 041 8, 051 
Fiddler MAA 1, 246 3, 696 2, 126 1, 321 865 
O A ⁵⁵ é 1, 305 2, 968 3, 703 3, 709 3, 731 
CCH̃Ui!! ] §i .. y y y A A 381 1, 597 2, 414 4,197 
EA AA AS 899 1,317 1,816 2, 395 3, 583 
Hamilton Dm 1, 493 , 531 3,870 3,075 3, 558 
Lance . ³ 2, 862 2, 669 2, 385 1, 895 2, 176 
Tittle Buffalo 6.65. end rL ðͤ v aso cita sea cds 598 1,285 1, 001 1, 142 
Lost Soldier, Wertz, etc... 5, 322 5,362 | ° 5,225 5, 299 5, 900 
e ß 1, 085 934 747 773 878 
Oregon E EE 1,604 2, 839 8,717 2, 688 3, 508 
Salt A A orl 3, 937 4, 165 4, 063 4,159 4, 410 
Steamboat Butteůuůguugmauꝛkaçm . 2, 247 2, 410 3, 018 2, 3,611 
Sussex-Meadow Creek...................- ......-..-.-.. 262 2, 010 3, 043 2, 960 4, 022 
il . ..... de E 471 828 817 811 1, 255 
„ cocltRacitudeeds eidem. 3, 076 2,173 1, 643 1, 421 1,105 
Other fields d si 9, 933 11, 043 13, 300 12, 739 18, 344 
84, 918 


TO A 8 | 47, 890 61, 631 68, 929 68,074 


1 Preliminary figures. 
3 Included in “Other fields.” 
3 Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 


WELLS 


The number of wells drilled in the United States, including oil and 
gas wells and dry holes, set a new record of 48,017 in 1953. The 
increase of 3,678 wells included 2,296 oil wells, 551 gas wells, and 831 
dry holes. The States reporting the largest gains in the total number 
of wells drilled were Oklahoma, 1,832; Louisiana, 436; New Mexico, 
365; Colorado, 248; Wyoming, 217. 

The total number of producing oil wells in the United States rose 
10,420 during 1953 and the daily average production per well in- 
creased from 13.0 to 13.1 barrels per day. 
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Figure 4.— Wells drilled in the United States, 1948-53, by months. 
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TABLE 25.—Wells drilled for oil and gas in the United States, 1952-53, by months 
[Oil and Gas Journal] 


Total 
Wells Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. 
Num- Per, 
r | cent 
1952 
ME eno 2, 159 1, 929 2, 096 |2, 062 2, 199 |2, 017 2, 139 11, 935 1, 677 1, 790 |1, 773 11,690 23, 466 | 52.9 
Gas........ 283 | 249 250| 237| 282| 241 287 | 34 | 271 272 | 285 | 275 | 3, 255 7.4 
Dry........ 1, 573 |1, 233 |1, 302 |1, 411 |1, 559 |1, 376 |1, 575 |1, 547 |1, 430 |1, 594 1, 531 |1, 487 |17,618 | 39.7 


— —— | —— | — M | ——Ó | —— | ees | —— — — | —————— a | ———— 


— | — | —— | — | — | ———————— — | ———— | ——————— — s — |lII—————. — — 
— ——  — M | —— | ee — — — — — . rt — | — Ze 


Oil__.-.-.-- 1,943 |1,831 |1,807 |2, 046 |2, 378 |1, 966 |2, 471 |2, 156 |2, 228 |2, 489 |2, 194 |2, 253 |25, 762 | 53.7 
Gas 275 | 253 | 310] 309 391 275] 349] 374 32 | 355 309 | 282 | 3,806 7.9 
Dry... 1,649 |1, 313 |1, 305 |1, 386 |1, 671 |1, 444 1, 761 |1, 582 |1, 606 |1, 754 |1, 423 |1,555 |18, 449 | 38.4 


— | —— •—Emĩ— |) |— | — ||. | ——— — — — — — — 


Total.....|3,867 |3, 397 |3, 422 |3, 741 |4, 440 |3, 685 4, 581 |4, 112 4, 158 14, 598 3, 926 4, 090 |48, 017 | 100.0 


TABLE 26.—Wells drilled for oil and gas in the United States, 1952—53, by State 
and district 


[Oil and Gas Journal] 


1952 1953 
State and district 
Oil Gas Dry | Total Oil | Gas | Dry | Total 
Geer 30 1 41 72 11 86 103 
JJ 8 217 7 202 420 273 1 298 572 
California. .......................... 1, 790 43 590 | 2,423 | 1,869 48 649 2, 566 
Colorado 162 29 295 486 258 63 413 734 
))) 8 825 18 | 1,299 | 2,142 | 1,070 4 | 1,091 2, 165 
on m abu EE 18 1, 269 452 22 803 „277 
ARR RS AA 8 2, 194 316 | 2,015 | 4,525 | 2,209 380 | 2,126 4,715 
Funn -0--------------- 227 661 1, 204 398 194 571 1, 163 
Lo: 
Gulf Coast. ..................... 603 07 410 | 1,080 877 103 552 1, 632 
Northern 683 139 476 | 1,298 722 119 441 1, 282 
Total Louisiana 1, 286 206 886 | 2,378 | 1,599 222 993 2, 814 
Michigan___... ................. ...-.- 30 356 639 244 19 357 62 
Mississippi. ......................... 111 4 233 348 134 12 251 397 
tan .. ............-..-- 163 18 164 345 221 208 451 
Nebraska, Missouri.................. 100 16 193 309 127 12 191 
New Mexlco Pu A SSS 0-8 525 319 209 | 1,053 575 600 243 1, 418 
klahoma........................... 3, 086 295 | 2,247 | 5,628 | 4,596 2, 525 ; 
Pennsylvania, New York, Ohio, 

West V: DERE QUERENS 1, 721 882 563 | 3,166 | 1,523 850 556 2, 929 
Gulf Coast 1, 286 234 | 1,061 | 2,581 | 1,133 291 | 1,094 2, 518 
West Texas. 3, 823 28 ; 4,944 | 2, 30 | 1,026 3, 720 
East Texas.....................- 60 782 99 408 
Other districts. .................. 4, 187 456 | 3,862 | 8,505 | 5,283 558 | 4,062 9, 903 

Total Texas. .................. 9, 682 778 | 6,352 | 16,812 | 9,380 978 | 6,590 16, 948 
Wyoming............................ 403 16 622 25 270 917 
Other States..................... at 104 32 188 324 195 15 228 438 


— e | ——-n pb Ü-x—. EMA rro | ——— | EE 
— —— | ——TO — m |—<T, T — — — | — Md 


Total United States........... 23,466 | 3,255 | 17,618 | 44,339 | 25,762 | 3,806 | 18, 449 | 48,017 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 381 


TABLE 27.—Producing oil wells in the United States and average production per 
day in 1952-53, by State and district 


Producing oil wells 
1952 1953 ! 
State and district 
Approxi- chan Approxi- 
num num 
y day 
Dec. 31 Barrels) Dec. 31 (barrels) 

cC 3, 930 20.8 4, 190 20.0 
il ³ↄ Ä ee 30, 900 32. 5 31, 920 3L 8 
Colorado canas a 1, 000 90. 2 1, 220 79.8 
UN A E 27, 460 6.0 29, 520 5.7 
EC 3,840 8.8 4,020 9.1 
SE EE 33, 620 9.5 35, 420 9.1 
Fin 8 16, 950 1.9 16, 600 L9 
Gulf Coast._...........---------------------ee-e-e- 5, 860 96.9 6, 680 93. 5 
Northern... 7, 430 16. 5 7, 540 15.3 
Total Louisiana 13, 290 51.7 14, 220 50.9 
TEE 3, 980 9.3 4, 000 8.4 
Mr; 1,870 54.7 1, 950 50. 8 
Montana. A A 3, 510 7.6 3, 410 9.2 
ee, . ß eaa iaiia S 300 26.0 350 52.7 
Nen... 6, 790 24.4 7, 320 27.3 
New YOIE AA A ed QS 22, 950 .5 22, 730 .6 
North Dakota 83 99. 6 257 83. 5 
Bl ta dea 17, 600 .5 15, 670 .6 
Ono... 60, 320 8. 8 63, 400 9.0 
Pennsylvania....................... Lc LLL 80, 600 .4 79, 430 .4 
a  —h 

Texas: 3 
Gulf dss; 19, 220 33. 8 20, 080 31.7 
West TOXAS EE 37,730 30. 1 40, 390 27.6 
East Texas proper........-.....-.-.-.---..--.------ 21, 850 11.8 21, 540 11.5 
Other districtnss . . . . .. .. . . .. . .. . ........... 60, 730 13.5 61, 980 14.0 
Total e A ......- 139, 530 20.4 143, 990 .19.8 
West Virginia ....... A .........-. 13, 900 .5 13, 460 .6 
LA tI Tp 5, 800 32.6 5, 530 4L1 
Other Staten 2 297 35. 3 333 35.5 
Total United States 488, 520 13. 0 498, 940 13.1 


1 nmm figures. 
2 The breakdown of Texas districts was changed to agree with the Texas Railroad Commission divisions. 
8 Alabama, Florida, Missouri, Tennessee, Utah, and Virginia. 


DEMAND 


The indicated total demand for crude petroleum set 8 new record of 
2,592 million barrels in 1953, a 4.7-percent daily average increase 
over 1952. The demand for foreign crude oil increased 13 percent 
and was 9 percent of the total crude demand in 1953 compared with 
an 8-percent increase in 1952. The rapid increase in imports of crude 
oil relates primarily to the production by American interests abroad, 
the desire for dollar sales to cover amortization and dividend pay- 
ments, the increasing price of domestic crude, and the relatively low 
import duties. The indicated demand for domestic crude oil amounted 
to 2,358 million barrels in 1953, & gain of about 81 million barrels or 
9.9 percent daily compared with 1952. 

he increase in the total demand for crude oil in 1953 was 109 
million barrels, including a gain in total crude runs of 114 million, a 
decline of 7 million in exports, 8 decline of over 1 million in crude 
transfers for direct use as fuel, and a gain of 3 million in losses. The 
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major demand for crude oil is for conversion to products at refineries 
(runs to stills), representing 98.5 percent of the total demand in 1953 
and 98.3 percent in 1952. The sharp decline in crude exports resulted 
from the decreased demand in Canada because of an increased domestic 
supply in that country. 

Runs to Stills. Total crude runs to stills increased from 6,670,000 
barrels daily in 1952 to 7,000,000 barrels daily in 1953, a 5-percent 
gain. Runs of foreign crude represented 8 percent of total runs in 
1952 and 9 percent in 1953. The relative importance of the refinery 
districts in 1953 was indicated by the percentage of total crude runs, 
which showed Texas Gulf 24.3 percent, Indiana-Illinois 18.2 percent, 
California 15.0 percent, East Coast 14.9 percent, Oklahoma-Kansas 
8.4 percent, Louisiana Gulf 7.9 percent, Texas Inland 3.7 percent, 
Rocky Mountain 3.6 percent, Appalachian 2.8 percent, and Arkansas- 
Louisiana Inland 1.2 percent. : 

Distribution.—The Bureau of Mines collects data relating to receipts 
of domestic and foreign crude petroleum at refineries in the United 
States. These receipts include the crude runs to stills, a small amount 
used as refinery fuel, and any increase in crude stocks at refineries. 
Classification of receipts, by States of origin, shows the amount 
received from local production (intrastate), from other States (inter- 
state), and receipts of imported crude. Classification by method of 
transportation indicates the final receipts by boat, pipeline, tank 
cars, and trucks.  Receipts of domestic crude by boat were, in most 
instances, moved by pipeline from point of production to point of 
shipment by boat. 

Receipts of domestic and foreign crude petroleum at refineries 
totaled 2,564.0 million barrels in 1953 and provided for an increase of 
6.5 million in crude stocks at refineries, total crude runs of 2,554.9 
million, and 2.6 million for fuel or losses. Receipts of foreign crude 
represented 9 percent of the total, interstate receipts of domestic crude 
38 percent, and intrastate receipts 53 percent. 

Refinery receipts of crude oil in 1953, by methods of transportation, 
indicated that 74 percent was delivered by pipeline, 25 percent by 
boat, and 1 percent by tank cars and trucks. The initial movement of 
domestic crude oil is primarily by pipeline, with a considerable subse- 
quent movement by boat. The tank-car and truck movements are 
largely local. 

Receipts of crude oil by boat were 638 million barrels in 1953, 
which included 234 million of foreign crude, 231 million of interstate 
domestic crude, and 173 million barrels of intrastate traffic. The 
imports of foreign crude oil were primarily restricted to coastal 
refineries, which included 86 percent to the East Coast district, 
12 percent to California, 1 percent to the Gulf Coast, and 1 percent 
to the Indiana-Illinois district (the latter movement to Minnesota, 
Wisconsin, and Ohio was by rail). The most important interstate 
receipts by boat included the East Coast from the Gulf Coast, between 
the Texas Gulf and Louisiana Gulf districts, and river shipments 
to Kentucky refineries. The major intrastate deliveries by boat are 
in California, Texas, the Louisiana-Gulf district, and Kentucky. 

Receipts of crude oil at refineries by tank car and truck included 69 
percent intrastate, and 31 percent interstate. 
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TABLE 29.—Receipts of domestic and foreign crude petroleum at refineries in 
the United States, 1949-53, by method of transportation 


[Millions of barrels] 
Method of transportation 1949 1950 1951 1952 19531 
By boat 
In BU EE 112.2 128. 6 145.9 170. 0 173.1 
iert r- ae neasa 211. 8 221.2 9 231.1 
Gr!!! 8 154. 9 177.7 1 208. 5 0 
Total by boat... 478. 9 527. 5 581. 5 621.6 638. 2 
By er 
hr 8 .1 998.7 | 1,127.0 | 1,113.7 1, 158.0 
Interstalo .—— oaa ee uda cue 495. 7 642 629. 4 680. 3 721.6 
e TT EE, 8 .4 1.1 2.6 
Total by pipeline.............................. 1,433.8 | 1,541.3 | 1,756.8 | 1,795.1 1, 888. 2 
By tank car and truck: 
o A . . .. . et 17.4 16.2 d 20. 6 26.1 
mer ðᷣ e Rie 2 TZ 15.4 15.4 15.4 10.1 11.5 
Total by tank car and truck................... 32.8 31.6 33.7 30. 7 37.6 
Grand totals MA 1,945.5 | 2,100.4 | 2,372.0 2,447.4 2, 564.0 
1 Preliminary figures. 


Demand by State of Origin.— The detailed data on receipts of crude 
oil at refineries permit an analysis of the distribution of domestic 
crude oil by refining States and districts. Where long-distance 
shipments are involved and various crudes may be mixed in transit 
and storage, identification by origin may be only approximate but will 
still furnish a fair indication of market trends. 

The indicated total demand for domestic crude oil averaged 
6,461,000 barrels daily in 1953, a 4-percent gain over 1952. Eight 
States had a domestic demand of over 50 million barrels each and 
supplied 92 percent of total demand in 1953. The only change in 
rank among these States was that New Mexico moved to seventh 
place while Illinois dropped to eighth place in 1953. | 

The demand for Texas crude increased 2 percent in 1953 but sup- 
plied only 43.6 percent of the total domestic demand in 1953 compared 
with 44.4 percent in 1952. Receipts of Texas crude at refineries were 
1,039 million barrels in 1953; of this, 56 percent went to refineries 
within the State and 44 percent to other States. Receipts in outside 
districts increased only 6 million barrels, which included gains of 15 
million barrels in the Indiana-Illinois district and 2 million in the Okla- 
homa-Kansas district and declines of 8 million in the East Coast dis- 
trict, 2 million in the Appalachian district, and 1 million in other districts. 
The demand for Texas crude oil has dropped in the East Coast district, 
because of an increase in foreign crude receipts there and also because 
of the decline in crude exports. Demand for Texas crude oil increases 
when the demand for domestic crude is unusually large but decreases 
when demand is low and requirements can be met more easily from 
nearby sources. 

California ranked second as & source of domestic crude oil and fur- 
nished 15 percent of the total domestic demand in 1953. Demand in- 
creased 2 percent in 1953. Receipts of California crude at refineries 
were 355 million barrels in 1953, and all went to refineries within the 
State. Shipments of crude outside the State were 6 million barrels 
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and were primarily exports to western Canada. The demand for 
California crude has been affected by the rapid increase in crude im- 
ports and to the increased natural-gas consumption in the State. 

Louisiana, the third-ranking State, furnished 10.8 percent of the 
total demand for domestic rude in 1953 and 10.6 percent in 1952. 
Total receipts of Louisiana crude at refineries were 248 million barrels 
in 1953, of which 53 percent went to refineries within the States. 
There was no increase in shipments to refineries outside the State. 
The largest markets were in Texas, the East Coast district, and the 
Indiana-Illinois district. Receipts increased 5 million barrels in the 
East Coast district and 4 million in Texas but declined 8 million in 
the Indiana-Illinois district and 1 million in other districts. 

Oklahoma, the fourth State in importance, furnished nearly 9 per- 
cent of the total demand for domestic crude oil in 1953 compared 
with 8 percent in 1952. Refinery receipts of Oklahoma crude totaled 
182 lon barrels in 1953, of which 45 percent went to refineries 
within the State. About 68 percent of shipments outside the State 
went to the Indiana-Illinois district, and the balance was distributed 
about equally to refineries in the Appalachian district, Texas, and 
other States included in the Oklahoma-Kansas district. 

Kansas ranked fifth in the demand for domestic crude, with 4.9 
percent of the total in 1953 and 5.1 percent in 1952. Daily average 
demand for Kansas crude declined 0.2 percent in 1953. Total de- 
liveries to refineries were 116 million barrels in 1953. About 56 per- 
cent went to refineries within the State. About 70 percent of the 
Kansas crude received T refineries in other States went to the In- 
diana-Illinois district. e other principal markets were in Oklahoma, 
Ohio, Missouri, and ane New York. 

Wyoming was sixth in importance in 1953, with 4 percent of the 
total demand for domestic crude in 1953 and 3 percent in 1952. De- 
mand increased almost 28 percent in 1953. Refinery receipts of Wyo- 
ming crude were 89 million barrels in 1953, of which 35 percent went 
to local refineries. There was a gain of 17 million barrels in the receipts 
of Wyoming crude by refineries outside the State, including gains of 
13 million barrels in the Indiana-Illinois district and 5 million barrels 
in the Oklahoma-Kansas district and a decline of 1 million barrels 
in quantity going to other States in the Rocky Mountain district. 

he demand for New Mexico crude rose from 2.6 percent of the total 
in 1952 to 2.9 percent in 1953 and increased 18.6 percent for the year. 
New Mexico displaced Illinois as the seventh State in importance. 
Total receipts of New Mexico crude at refineries were 63 million 
barrels in 1953, and the 6 million barrels used within the State was 
about the same as in the previous year; the gain was in shipments to 
outside refineries. The major markets for New Mexico crude are 
Texas and Illinois. Receipts in Texas increased 11 million barrels 
and declined 4 million in Illinois and Indiana. 

Illinois ranked eighth in the demand for domestic crude oil and 
declined from 2.7 percent of the total in 1952 to 2.5 percent in 1953 — 
a decrease of 4 percent in demand. About 38 percent of the deliveries 
of Illinois crude was refined in the State, and the out-of-State markets 
were primarily in the Appalachian district and in western Ohio, 
Michigan, and Indiana. 
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STOCKS 


The total stocks of all oils increased 54.0 million barrels in 1953, 
which included gains of 4.8 million barrels in erude stocks, 2.6 million 
in natural gasoline and light liquids derived from natural gas, and 46.6 
million in refined product stocks. 

The total increase in crude stocks included gains of 2.9 million 
barrels in foreign crude stocks and 1.9 million in domestic crude stocks. 
Total crude stocks increased 17.7 million barrels in the first 9 months 
of the year but declined 12.9 million barrels in the last quarter. 

To compare the indicated demand for crude oil with actual require- 
ments, the change in product stocks must be considered. The 
abnormal increase of 46.6 million barrels in product stocks in 1953 
indicated an estimated excess of at least 1 percent in crude demand 
in excess oÍ requirements. This excess resulted from an unexpected 
drop in the demand for fuel oils in the last quarter, the result of mild 
weather and reduced industrial requirements. In spite of a sharp 
cut in crude runs to stills, the reduction in product stocks was only 6.5 
million barrels in the last quarter. 


TABLE 34.—Year-end stocks of crude petroleum, natural-gas liquids, and refined 
products in continental United States, 1949-53 


[Thousands of barrels] 


1951 


Product 


Crude petroleum: f 
At refiner ies 60, 405 63, 328 62, 311 72, 738 
Pipeline and tank-farm................ 167, 041 175, 481 185, 165 
Producers 17, 991 18, 773 
Total crude petroleum 253 248, 463 276, 676 
Natural-gas liquids........................ 7,355 8, 186 10, 428 
Refined products. 326,802 ( J 370, 140 440, 634 
Grand total 582, 710 í : 634 100 727, 738 


1 Preliminary figures. 
2 New basis, for comparison with subsequent years. 
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PRICE AND VALUE 


The average value of crude petroleum at the well rose from $2.53 per 
barrel in 1952 to $2.68 in 1953, and the total value increased from 
$5.8 billion in 1952 to $6.3 billion in 1953. The increase in total 
value was the result of a 70-million-barrel gain in production and an 
increase of 15 cents per barrel in value. 

The posted prices of all representative grades of crude petroleum 
shown, except for Pennsylvania Grade, rose during the year. The 
price of California grades was increased on February 16 and for other 
grades on June 15. 


TABLE 38.—Value of crude petroleum at wells in the United States, 1951-52, 


by States 
1952 1953 ! 
To To 
(thou- Average (thou- Average 
sands of sands of per 


ü 8 72, 46 77, 170 $2. 60 
A A 801, 570 2. 23 2. 49 
Colorado p 77, 470 2. 55 87, 620 2.71 
HIMNO M PP 165, 2. 76 170, 180 2. 89 
ee yy EA E ANE 33, 100 2.75 38,1 2. 93 
J deeg A EA 293, 910 2. 56 310, 050 2. 69 
Kentucky- 2. ull. TE RN 32, 2.76 33, 810 2. 91 
Gulf Coastu;s u ..... èð K eee 530, 050 2. 65 4 2. 82 
Northern.......... EE 115, 040 2. 62 115, 100 2.76 
Total Louisiana... 645, 090 2. 64 718, 550 2.81 
e EE , 2. 66 35, 870 2. 92 
Mississippi... cocine a erg D 80, 970 2. 23 1 2. 36 
AE ORRE EESE EEE N SNR HOT HOUSSE 8 21, 610 2. 25 25, 120 2.16 
Nr ð v y „4 2. 44 16, 960 2. 71 
New MeXICO. ³ĩÄ%.‚6w cosita 2. 47 185, 140 2. 63 
Nr ³Ü¹¹— aaa 17, 940 4. 23 6, 260 4. 28 
North ERR E 3, 100 2.00 10, 370 2.00 
EE 10, 020 2. 90 ; 2. 69 
Nai AN A scent pud ecc dee 487, 510 2. 56 546, 940 2.70 
Pennsylvania... 0o A uis Oe rU. 47, 740 4. 25 45, 770 4. 29 
Guo. 632, 260 2. 73 658, 070 2. 89 
iir; ðV De SSS asa 999, 730 2.51 | 1,037, 230 2. 64 
East Texas prope· rr. 255, 790 2. 65 252, 270 2. 77 
Other districtt sss 754, 080 2. 55 345, 400 2. 70 
f 2... te . .. i naaiers 2, 641, 860 2. 58 970 2.73 
West nil... l... U... E 9, 3.76 11, 570 3.81 
W yoming EE 148, 400 2.18 201, 2.37 
bama, Florida, Missouri, Tennessee, Utah, Virginia. 7, 320 2. 00 8, 2. 09 
Grand totalUUUUU“ cc eee eee ee 5, 785, 230 2.53 | 6,334,110 2. 68 

1 Preliminary figures. 


398 MINERALS YEARBOOK, 1953 


TABLE 99.—Posted price per barrel of petroleum at wells in the United States in 
1953, by grades, with dates of change 


Pennsylvania Grade Oklahoma-Kansas 6 
GE 3 
e 
E Bradford In South- | Buckeye K un linis | Midland, 
wes pe asin Mich. T S 
Poe Penney Line Co. tucky ? 34*-34.9" | 36°-36.9° 
va 
districts ! pipelines 2 
Jan. A $. 25 $3. 82 $2. 70 $2. 77 $2. 77 $2. 80 $2. 53 $2. 57 
Feb. 16 4. 40 3; Ol: ERA E A A A 
KR A A A 2.02 A A A PA PRA E 
June 15 V 2.72 3. 02 3. 02 3.10 2. 78 2.82 
Aug. 15.......... 4. 55 11111 ĩ pu E EE E Dens uem. 
Sept. 22......... 4.05 3.61 T JJ ³ AAA ⁵(—0—— . 8 
Panhandle Gulf Coast 
Texas 
(Carson, West Lea South 
Gray, Texas, County, Texas, East 
Date Hutchin- °- | N. Mex, Duval- | Texas? Texas, | Texas, | Loui- 
son, and | 30.9°7 30--30.9 7 Mirando, Conroe,| 30°- 20°- | siana, 
Wheeler 24°-24.9°7 Tex. | 30.9°8 | 20.9°8 | 30° 
Counties) 30.9° 8 
35°-35.9° 7 
Jan. AAA $2.55 | $2.38 $2. 38 $2.53 | $2.65 | $2.83 | $2.60 | $2.40 $2. 55 
June 15............. 2. 80 2. 63 2. 63 2.88 2. 90 3.13 2. 90 2. 70 2.85 


California 15 


Date La.,36?-| over, Wyo., W yo. 
36.929 Ark. io 30°- 36°- Coalinga, |Kettleman, pilas I d 245. 
30.99 ! | 36.95: | 329-3209 | 377-379? | i99 499» | 2499 - 


Jan. 1....... $2. 57 $2. 08 $2. 14 $2. 57 $2. 61 $2. 80 $2. 00 $2. 33 
rr PA E IAE 3.05 3.30 2. 20 2. 62 
June 15...... 2. 82 2. 33 2. 39 EE, DEE E EE EEN 

1 The Tide Water Associated Oil Co. ? Humble Oil & Refining Co. 

? The South Penn Oil Co. 8 The Texas Co. 

3 Sohio Corp. ? Esso Standard Oil Co. 

4 The Ohio Oil Co. 1? Arkansas Fuel Oil Co. 

5 The Pure Oil Co. 1! Stanolind Oil & Gas Co. 


* Standard Oil Co. (Indiana). 12 Standard Oil Co. of California. 
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FIGURE 5.—Posted prices of selected grades of crude petroleum in the 
United States, 1943-53, by months. | 


REFINED PRODUCTS 
GENERAL REVIEW 


Petroleum reaches consumers in a variety of finished products that 
must be considered individually relative to their competitive uses with 
each other and with other sources of fuel and power. 

Gasoline is predominantly related to highway transport, aviation, 
and farm-tractor use. The demand for kerosine (a product defined 
as meeting lamp-oil specifications for color and flash point) has been 
adversely affected by the increase in electric lighting and by competi- 
tion with natural gas and liquefied gases for cooking, water heating, 
and small space heating. Distillate fuel oil, including light diesel oils, 
is used for space heating and as fuel for diesel locomotives; it is replac- 
ing residual fuel oil and coal in railroad use. Residual fuel oil, a 
product that usually sells for less than the cost of crude oil at refineries, 
competes directly with natural gas and coal for heavy fuel uses. 
Since it cannot be moved by pipeline, distribution depends primarily 
on cheap water transport and limited tank-car movements that are 
too costly for competition in coal-producing areas, except for special 
uses. 

The record total demand for petroleum and refined products aver- 
aged 8,032,000 barrels daily in 1953, & gain of 320,000 barrels daily 
or 4.1 percent. 

The downward trend in exports of refined products was interrupted 
in 1951 by a 64-percent increase with a further gain of 5 percent in 1952 
and a decline of 3 percent in 1953, representing adjustments in foreign 
markets after the refinery shutdown in Iran in the middle of 1951 and 
subsequent expansion of refinery output in western Europe. 

The domestic demand for oil products has been affected by the 
faster relative increase in the consumption of natural gas that has 
taken part of the potential increase in the demand for oil as well as 
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replacing coal. The rearmament program and the Korean hostilities 
expanded the industrial and military demande for oil. The combined 
deliveries of aviation gasoline, jet fuel, distillate fuel, and residual fuel 
to the armed forces in continental United States was 118.4 million 
barrels in 1953 compared with 104.6 million barrels in 1952. No data 
were available for motor gasoline or other products. 

Although the domestic demand for oil products increased 5 percent 
in 1953, the increase was considerably less than had been anticipated 
because of reduced heating-oil requirements caused by abnormally 
mild weather in the first and last quarters of the year and because 
industrial fuel demand was off in the last quarter. 

The domestic demand for the major products in 1953 indicated 
increases of 6 percent for gasoline, 2 percent for residual fuel, and 3 
percent for distillate fuel and a decline of 5 percent for kerosine. All 
other products increased 12 percent over 1952. 


TABLE 40.—Salient statistics of the major refined petroleum products in con- 
tinental United States, 1949-53 


[Thousands of barrels] 
Product 1049 1950 1951 ! 1951 2 1952 8 19524 1953 5 
Gasoline (finished and natural): 
Production................... 962, 417 1, 024, 462 |1, 140, 843 1, 140, 843 |1,192, 097 |1,178,027 | 1, 266, 925 
Imports...........--.-...---.|...----- 156 463 463 1, 761 1, 761 459 
Exports---------------------- 39, 347 24, 721 40,136 40,136 36, 285 36, 285 87, 920 
Stocks, end of year........... 110,417 | 116,024 | 125,243 | 135,306 | 135,500 | 134,737 157,872 
Domestic demand............ 913, 713 | 994,290 1, 091, 951 |1,089, 566 1, 157, 280 |1,142, 987 | 1, 206, 329 
Kerosine: 
Production................... 102,152 | 118,512 | 135,742 | 135,742 | 132,300 | 128,767 123, 200 
IMportS IA A „ A E ß 
xports..-........ . E 2, 533 2, 078 6, 843 6, 843 7,821 7,821 7,212 
Stocks, end of year 20 19, 723 27, 088 26, 842 26, 529 0 28, 684 
Domestic demand............ 102,672 | 117,844 | 123,004 | 123,241 | 124,725 | 121,253 114, 520 
Distillate fuel oil: 
Production................... 340,825 | 398,912 | 475,801 475, 801 520,378 | 517,920 528, 111 
Transfers from crude......... 2, 701 2, 53 2, 863 2, 863 2, 705 2, 705 1, 966 
Ports RR Lio 1, 825 2, 602 1, 707 1, 707 2, 742 2, 742 4, 355 
Éxporis........... sce es eon 12, 205 12, 653 22, 555 22, 555 33, 515 33, 515 32, 269 
Stocks, end of year- 175, 435 71, 948 80, 722 86, 619 99, 582 99,375 | *111,741 
Domestic demand............ 329,278 | 394,885 | 449,102 | 447,278 | 479,347 | 476, 986 489, 110 
Residual fuel oil: 
Production 424,909 | 425,217 | 469,377 | 469,377 | 453,897 | 453,897 449, 979 
Transfers from crude. ........ 50 5, 325 ; 6, 343 5, 617 
Imports 75,175 | 120,036 | 119,166 | 119,166 | 128,479 | 128, 479 136, 209 
Xports--..------------------- , 641 16, 228 : à 27,701 27, 26, 208 
Stocks, end of year........... 60, 193 40, 750 41, 979 42, 853 48, 706 48, 706 49, 370 
Domestic demand............ 496,021 | 553,793 : 564,397 | 555,165 | 555,165 564, 933 
Jet fuel: 
FF WE A AP WEE 8 20, 929 35, 747 
From gasoline._........... AA PA A 8 14, 938 25, 086 
From Ekerosine.......... A A , ß 3, 533 6, 551 
eeneg, VC d EE, A A RP OA EE 2, 458 4,110 
¡A A EEN MA, AAA EE ß DE 409 
Stocks, end of rr i T 81,811 2, 666 
Domestic demand... * 20,126 34, 483 
Lubricants: 
Productioen 45,389 | 51, 735 61,489 | 61,489 | 55, 600 55, 600 52, 545 
DOGS cou i ¼0OL «i⅛ ⁵i ꝓꝝꝙ if MAA REA VE 
Exports I Grease 392 383 447 447 451 461 327 
05 oz 12, 520 13, 869 16, 982 16, 982 15, 580 15, 580 12, 688 
Stocks, end of year 9, 219 7,849 9,617 9,617 11, 021 U, 021 10, 070 
Domestic demand............ 33, 101 38, 853 42, 292 42, 292 38,165 88,165 40, 481 
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See footnotes at end of table. 
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TABLE 40.—Salient statistics of the major refined petroleum products in con- 
tinental United States, 1949-53—Continued 


[Thousands of barrels] 
Produot 1949 1950 1951 ! 1951 3 1952 3 1952 4 1953 § 
Wax (1 barrel 280 pounds): 
lege V 3, 208 4, 462 4, 814 4, 814 4, 331 4, 831 4, 978 
Ill ³˙¼ä. eed fee ũ EE A 8 
A oo eee uero 1,031 1,193 1, 349 1,349 1,036 1, 036 1,127 
Stocks, end of year........... 473 504 723 723 575 575 
Domestic demand. 2, 255 3, 238 8, 246 3, 246 8, 443 , 443 9, 888 
one a barrels - 1 short ton): 
Toue on. C 6, 959 17, 224 18, 977 18, 977 18, 123 18, 123 21,607 
E VV 2, 480 2, 493 4, 385 ; 3, 663 
Stacks, end of year 698 408 519 519 513 13 860 
Domestic demand 14, 427 15,021 14,481 14,481 13, 924 13, 924 17, 597 
Asphalt (5. A: barrels=1 short ton): 
Producto oce T iT MED LE , 007 58, 240 66, 302 66, 302 70,312 70,312 72, 409 
FFF 1. 185 1,795 2, 462 2, 462 2, 697 2, 697 2, 387 
Expo ee 8 1, 569 983 1, 258 1, 258 2, 301 2, 301 1,007 
Stocks, end of year 4,918 5, 293 6, 620 6, 620 6, 321 6, 321 7,314 
Domestic demand............ 49, 362 58, 677 66,179 66, 179 71,007 71,007 72,136 
Road oil 
Production 7, 691 6, 928 6, 100 6, 100 6, 998 6, 908 6, 504 
Stocks, end of year..........- 397 453 453 
Domestic demand aupw 7,826 6, 897 6, 095 6, 095 6, 947 6, 947 6, 610 
Still gas barrel=3,600 cubic 
test): roduct ion 82, 621 83, 743 96, 294 96, 294 95, 275 95, 275 102, 243 
Liquefied gases: 
Production 1b 23, 469 29, 083 33, 045 33, 045 30, 968 30, 968 33, 306 
Transfers of liquefied gas !! 
from natural gasoline 
plants AA Met 45, 982 58, 184 70, 341 70, 341 79, 708 79, 708 91,275 
Exports 1, 270 1, 632 2, 121 2,121 2, 402 2, 402 3, 002 
Stocks. end of yea 527 057 668 668 638 638 792 
Domestic demand— 68, 238 85,505 | 101,254 | 101,254 | 108,304 | 108,304 | 121,425 
Miscellaneous 
SE Dees 4,236 4,717 7,201 7, 201 7, 258 7, 258 9, 091 
A eu dadd geed 195 195 2 
Stone end of year 735 808 1,071 1,071 1, 036 1,036 1,001 
Domestic demand............ 8, 995 4, 304 6, 565 6, 565 7,098 7, 098 8, 882 
Unfinished gasoline 
Rerun (net 418 12 243 13 489 (13) (13) 
Stocks, end of year........... 7,857 8, 100 7,747 7,747 8, 236 (13) (13) 
Other unfinished oils: 
Rerun (net).................. 10, 006 6, 891 11,367 11,367 4,136 4,136 422 
Transfers of other products 
moa 2 gasoline plants........ 2, 470 2, 927 8, 411 3, 411 4,110 4,110 4, 236 
EE 3, 688 7,713 , 263 5, 263 3, 237 3, 237 3,171 
Stocks end of year. .......... 58, 037 61, 786 59, 093 59, 093 62, 304 62, 304 69, 289 
Shortage (or overage)............. 585 (712) (2, 648) (2, 648) (2, 552) (2, 552) (7,184) 


! Figures are on 1950 basis and comparable with preceding years 

3 Figures on stocks and demand are on new basis because of a redefinition of bulk terminals. Stock 
figures as of January 1, 1951, are as follows: motor fuel, 123,702,000 barrels; kerosine, 21,430,000; distillate 
fuel oil, 76,021,000; residual fuel oil, 41,700,000. 

VF Figures &re on comparable basis with 1951. 

4 Figures on 1953 basis because figures are shown se eei for jet fuel, and unfinished gasoline is included 
with Ce DAMES total as of January 1, 1952, 134,221,000 barrels; kerosine, 26,836, 000; distillate fuel oil, 86,509,000 


3 Preliminary figures. 
* Stock figure as of January 1, 1953, were revised to 27,216,000 barrels for kerosine and 98,688,000 barrels 
for distillate fuel oil, new basis, because one company reported incorrectly. 
b 1 CHE on now basis because of additional terminal storage reported in the East coast. Figure on 1948 
asis 75,207,000 barre 
s Stock figure on Jan 1, 1952, was 1,008,000 barrels. Previously included with gasoline, kerosine, and 
distillate fuel oll on December 31, 1951. 
* Includes exports of 42,526 barrels not included in total United States exports for the year. 
10 Liquefied refinery gases. 
t Liquefied petroleum gases. 
1? Negative quantity; represents net excess of unfinished oils produced over unfinished oils rerun. 
33 Included with gasoline (finished and natural). 
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The new supply of refined products comprises the refinery output 
from crude oil, the recovery of light oils from natural gas, a small 
amount of motor benzol, and the imports of products. The quantity 
of crude oil refined (runs to stills) increased 5 percent in 1953, whereas 
the production of light oils increased 8.6 percent, and the import of 
products rose 6 percent. 

The light: oils from natural gas, which included a small amount of 
coke-oven benzol blended with gasoline at refineries, contributed to 
the supply of other finished products. In 1953 about 60 percent of 
the total was used for gasoline blending or export; about 38 percent 
was used for liquefied gases, for fuel or chemical uses, to supplement 
the similar output derived from still gas at refineries; and the remain- 
ing 2 percent represented distillate fuel and kerosine, added to the 
refinery output of those products by transfer as unfinished oils. 


TABLE 41.—Input and output of petroleum products at refineries in the United 
States, 1949-53 


(Thousands of barrels] 
1949 1950 1951 1952 1952 1 19532 
Input: 
Crude petroleum: 
Domestic 1, 789, 756 1, 918, 854 2, 188, 677 2, 235, 198 | 2, 235, 198 2, 321, 699 
Fall . cese gone nr 154, 465 | 176,013 | 181,727 | 206,061 206, 061 | 233, 166 
Total crude petroleum............ 1, 944, 221 2, 094, 867 2, 370, 404 2, 441, 250 | 2, 441, 259 2, 554, 865 
Natural gas-liquids. . ................... 85, 457 94, 639 99, 250 | 103,8 103,898 | 111,293 
Total phat 2, 029, 678 |2, 189, 506 |2, 469, 654 |2, 545, 157 | 2,545,157 |2, 666, 158 
ü B — Le ͤ -.·— — — — SS — — — 
Output: 
EEC A ..........--.- 939,051 | 998, 093 |1, 108, 880 |1, 155, 916 | 3 1, 141, 467 |1, 233, 954 
Ress. ⁵ 102,152 | 118,512 | 135,742 | 132,300 128,767 | 123,200 
Distillate fuel oll. 340,825 | 398,912 | 475,801 | 520,378 517,920 | 528, 111 
Residual fuel oil. ................... 425,217 | 469,377 | 453,897 453,897 | 449,979 
Jill! E, 6m. mdr y A (4) 20, 929 35, 747 
Lubrieants .............-- 45, 389 51,735 61, 489 55, 600 55, 600 52, 545 
E 8 4, 462 4, 814 4, 331 331 4, 978 
/// ·—wπddt A E 16, 959 17, 224 18, 977 18, 123 18, 123 21, 607 
Asphalt AAA EEN 49, 007 58, 240 66, 302 70, 312 70, 312 à 
Road BE 7, 691 6, 928 6, 100 6, 998 6, 594 
Still gaS AAA  ..... ... uan 82, 621 83, 743 96, 294 95, 275 95,275 | 102, 243 
Liquefied gases. 23, 469 29, 083 33, 045 i , 968 
Other finished products............. 4, 236 4, 717 4, 201 4, 258 7, 258 9, 091 
Unfinished gasoline (net) 6 418 243 6 353 489 (3) (3) 
Other unfinished oils (net) * 10, 006 96,891 | $11,367 6 4,136 6 4,136 6 422 
Shortage (or overage) //. 585 (712) (2, 648) (2, 552) (2, 552) (7, 184) 
Total outout ............ 2, 029, 678 2, 189, 506 2, 469, 654 2, 545, 157 | 2, 545, 157 2, 666, 158 


! On 1953 basis; jet fuel not shown with its components. 

? Preliminary figures. 

3 Unfinished gasoline included with gasoline. 

4 Jet fuel included with gasoline, kerosine, and distillate fuel. 

5 Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels of 
asphalt to the short ton; 3,600 cubic feet of still gas to the barrel. 

$ Negative quantity; represents net excess of unfinished oils rerun over unfinished oils produced. 

? Includes losses or gains in volume during processing. 
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The total imports of products amounted to 146.6 million barrels 
in 1953, a gain of 6 percent. About 93 percent of the total was 
residual fuel oil coming from Caribbean refineries to the East Coast 
district, where it is used for bunkering ships and as fuel for large 
electric and industrial plants on the seaboard. Total product im- 
ports into continental United States exceeded product exports in 
1953 by about 20 million barrels. 

Total stocks of refined products showed an abnormal increase of 
46.6 million barrels in 1953 and included a gain of 19.9 million barrels 
in the California district and 26.7 million barrels in all other districts. 
The main increases by products were 23.1 million barrels for finished 
and unfinished gasoline stocks, 13.0 million for distillate-fuel stocks, 
and 7.0 million barrels for stocks of unfinished oils. 


TABLE 42.—Percentage yields of refined petroleum products in the United 
States, 1944—53 


Product 1944 | 1945 | 1946 | 1947 | 1948 |19481| 1949 | 1950 | 1951 | 1952 |19522 | 19533 
Finished products: 
Gasoline: 
Cracked 23.2 | 23.3 22. 5 » (4) » L 8 VM Q) (4) (4) 
Straight run...... 16.2 | 17.6 | 17.1 4) (4) 4) 4) 4) 4) (4 (4) (4) 
Total gasoline...| 39.4 | 40.9 | 39.6 | 40.2 | 40.3 | 40.1 | 43.7 | 43.0 | 42.4 | 43.0 | 42.4 | 43.9 
ads 4. 74.7 60| 6.0| 60| 60] 5.2| 5.6 | 5.7 5.4 | 5.3 4.8 
Distillate fuel oll 14.4 | 14.5 | 16.6 | 16.8 | 18.7 | 18.5 | 17.5 | 19.0 | 20.0 | 21.3 | 21.2 | 20.7 
Residual fuel oll 27.7 | 27.3 | 2.9 | 24.1 | 23.0 | 23.5 | 21.7 | 20.2 | 19.7 | 18.5 | 18.5 | 17.6 
Jet 0 AAA, RE A A Lees E O EE 25252 (5) .8 1.4 
Lubricating oll........ 2.5| 2.4| 27| 28) 25| 25| 23| 25| 26] 2.32. 3 2.1 
7 . 2 . 2 . 2 .2 .2 .2 .2 .2 .2 .2 .2 .2 
BL cicde enaawe EE .5 .6 .6 .7 7 at .9 .8 .8 7 ef .8 
Asphalt 2.3] 23| 2.62.7 2.6 2.5 25| 2.8 2.82.9] 2.9 2. 8 
R Oll.as. cele ees .1 .2 .4 .4 4 .4 .4 .9 .9 .9 .9 .9 
Still gas............... 6.1 6.0 | 5.1 46| 40| 40| 4.2 4.0 41 3.9| 3.9 4.0 
Liquefied gases (e) | © (e) | (0) | (0) (e) (e) | ® (e) | 13] 13| t3 
SS doo tras 1.1 1.1 1.3 1.3 1.5 1.5 1.4 1.6 1.7 .3 .3 .4 
Tun ee products 
net): 
Gasoline.............. 1| 13|(9 | (9 (9 9) 9) (°) (9) (9) 9) (9) 
Other... ioi asno 1| 83 1| (0 | (9) (ic) (1) | (1 | (19 | (10 | (19 | (11) 
Shortage.................. 8 4 1 2 1 llo lese 8.3 5.1 1 8 
dk uc .. .. . 100.0 {100.0 [100.0 ¡100.0 100. 0 100. 0 [100.0 100. 0 ¡100.0 ¡100.0 100. 0 100.9 


1 Includes California data on a new basis to compare with succeeding years. 
2 Yields computed on the 1953 basis to show jet fuel as a separate item. 
3 Preliminary figures. 

4 Not separated after 1946. 

s Included in statistics of gasoline, kerosine, and distillate fuel oil. 

* Included in “Other.” 

? Less than 0.05 percent. 

8 Negative percentage; represents excess rerun over produced. 

* Added to finished gasoline production in computing yields after 1946. 
10 Added to crude in computing yields after 1946. 

11 Included in gasoline. 
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The yields of the various products from crude oil indicate the trend 
in demand for products over a number of years. The yield of gasoline 
(naphtha included) increased from 42.4 percent in 1952 to 43.9 
percent in 1953; the yield of kerosine declined from 5.3 percent to 4.8 
percent; the yield of distillate fuel oil declined from 21.2 percent to 
20.7 percent; and the yield of residual fuel oil declined from 18.5 
percent in 1952 to 17.6 percent in 1953. The decline in the yield of 
distillate fuel oil reflected abnormally mild weather which reduced 
heating oil demand; the lower kerosine yield was the result of mild 
weather and & longer term substitution of distillate in small heati 
installations and ranges; and the continued sharp decline in Geet 
yield was due to a greater relative demand for the more valuable 
products and a trend of larger residual imports. 
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FiIdURR 6.—Yields of principal products from crude run to stills in the United 
States, 1944—53, by months. 
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The average prices of representative refinery products in specified 
markets indicate the general trends. "The average price of Regular- 
Grade gasoline at Oklahoma refineries rose from 10.60 cents per gallon 
in 1952 to 11.02 cents in 1953. The tankwagon price of kerosine at 
Chicago rose from 15.80 cents per gallon to 16.06 cents. The price 
of a selected bright stock at Oklahoma refineries declined from 27.34 
cents per gallon in 1952 to 20.84 cents. Bunker “C” oil at New York 
declined from $2.31 per barrel in 1952 to $2.16, and No. 2 distillate 
heating oil at New York rose from 9.45 cents per gallon to 9.68 cents. 
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FIGURE 7.—Prices of Bunker “C” oil at New York Harbor, bright stock at Okla- 
homa refineries, tank-wagon prices of kerosine at Chicago, and Regular-Grade 
gasoline at refineries in Oklahoma, 1944-53, by months. 


REFINERY CAPACITY 


The total crude-oil capacity of refineries in the United States in- 
creased from 7,639,000 barrels daily on January 1, 1953, to 8,007,000 
barrels daily on January 1, 1954, a gain of 368, 000 barrels or 4.8 
percent. The principal gains, b refinery districts, were 107,000 bar- 
rels daily in the Louisiana Gulf district, 79,000 in the Oklahoma- 
Kansas district, 76,000 in the Indiana-Illinois district, and 42,000 in 
the East Coast district. The total capacity under construction on 
January 1, 1954, was 398,000 barrels daily, including 103,000 in the 
East Coast district and 100,000 in the Ca ifornia district. Total re- 
finery capacity increased 1,043,000 barrels daily from January 1, 1951, 
to January 1, 1954, or 15 percent. 


AVIATION GASOLINE 


The total demand for aviation grades of gasoline increased from 
77.0 million barrels in 1952 to 86.6 million in 1953, or 13 percent on a 
daily average basis. The increase included 0.5 million barrels ex- 
ported, 3.2 million for civilian demand, and 5.9 million in military 
shipments. About 87 percent of the total demand was for grades of 
100-octane and above. 
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All data for aviation gasoline are included in total gasoline figures. 
“Transfers out” represents rejected material returned to regular grades 
of gasoline. Data on aviation gasoline do not include all fuel used 
for aviation purposes. The production of jet fuels, blended from 
low-grade gasoline, kerosine, and distillate fuel oil, has increased 
rapidi. A considerable number of small planes use automotive types 
of gasoline. 


TABLE 46.—Petroleum-refinery capacity in the United States, Jan. 1, 1949-54 


Number of refineries Capacity (barrels per day) 
Operating OC Total Era 

6,230,505 | 208,490 | 6,438, 995 341, 500 

, 998 | 473,302 | 6,696, 300 145, 600 
6,701,815 | 261,829 | 6,963, 644 160, 100 
7,161,366 | 171,519 | 7,332,885 282, 680 
7, 481,701 | 1 156,960 | 7, 638, 661 509, 721 
7, 782,103 | 1 224,784 | 8,006, 897 397, 500 


1 Includes 18,941 in 1953 and 22,920 in 1954 reported as inoperable without reconditioning. 


GASOLINE 


The total demand for gasoline set another new record in 1953, a 5.8- 
percent daily average gain. Exports increased about 5 percent and 
domestic demand 6 percent. Low-grade gasoline blended for jet fuel 
has been deleted from gasoline production, stocks, and demand, since 
that product is now being reported separately. All figures for aviation 
gasoline are included under total gasoline. Gasoline includes the 
production and demand for naphthas. 

1,300 


MILLIONS OF BARRELS 


0 — a eg — Sho cats : 2 
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FIGURE 8.—Production, domestic demand, exports, imports, and stocks of 
gasoline in the United States, 1918-53. 
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TABLE 49.—Salient statistics of gasoline in the United States, 1952! by months 
(Thousands of barrels] 


— I —— — FT I  TnTA 


Production: 
Finished gasoline and naphtha from 
crude Ill... ea 86,715 | 81,374 | 86,173 | 80,763 | 62,831 | 85, 618 
Unfinished line production (net)..... 431 —176 131 245 —7 317 —76 
Natural-gas quida used at refinerles..... 8,459 | 8,113 | 8,038 | 8,041 | 7, 8, 437 8, 761 
Sold to jobbers....................... 3,306 | 2,473 | 3,214 | 2,991 | 3,582 | 2,596 2, 952 
Total production....................... 98,911 | 91,784 | 97,556 | 92,040 | 73,050 | 96, 968 | 103, 913 
Daily average 3,191 | 3,165 | 3,147 3, 068 856 | 3,232 8, 
AA qu TOO EM MS 89 70 4 2 819 308 
o A 3,111 | 2,620 | 2,497 | 3,052 | 1,556 | 2,470 3, 390 
Daily average 90 81 102 82 109 
Stocks, end of period: 
F ed gasoline......................... 35, 427 |143, 223 |151,956 |142, 913 [115, 384 |111, 594 | 108, 050 
Unfinished gasoline. ..................... 8,178 | 8, ; 378 | 7,617 ; ; 
Total stocks............................ 143,605 151, 225 160, 089 |151, 291 |123, 001 119, 528 | 115, 908 
Domestic demand............................ 86,505 | 81,614 | 86,199 | 97,788 |100,603 | 98,279 | 104, 420 
Daily average............................ 2,790 | 2,814 | 2,781 | 3,260 3, 245 3,276 3, 368 
Aug Sept Oct Nov Dec. Total 
Production: 
Finished gasoline and naphtha from crude oil...| 94,063 | 92,105 | 90, 457 | 91,194 | 93, 511 | 1, 037, 080 
Unfinished line production (net)............ —16| —549 909 | —428 372 498 
Natural-gas quias used at refineriles...........- 8,938 | 9,186 | 9,759 | 9,317 | 9,451 103, 898 
Sold to Jobber. 3,270 | 3,101 | 2,787 | 2,959 3, 329 36, 560 
Total production. ............................ 106, 255 103, 843 |104, 002 |103, 042 106, 663 | 1,178, 027 
Daily average 3,428 | 3,461 | 3,355 | 3,435 | 3, 441 3, 219 
P11 Ee 149 9 13 10 1, 761 
Esports- -sisus ..... 3,031 | 2,785 | 3,194 | 3,906 | 4, 583 36, 285 
nic 93 10 133 148 99 
Stocks, end of period: 
Finished gasoline. .............................. 109, 687 |112, 585 |110, 420 |120, 354 |126, 501 126, 501 
Unfinished gasoline... .......................... ; 7, 203 ; 7,864 | 8, 8, 236 
Total stock .. 117, 529 119, 878 118, 712 |128, 218 |134, 737 134, 737 
Domestic demand.................................. 101,752 | 98,718 101, 985 | 89,553 | 95,571 | 1,142, 987 
Daily average................................... 3,282 | 3,291 | 3, 290 2,985 | 3,083 3,123 


1 To compare with 1953 (excluding jet fuel). Does not compare with 1951 which includes jet fuel and uses 
finished and natural gasoline stocks in computing production, rather than finished and unfinished stocks 
and net amounts of natural-gas liquids. 


Production.—The new supply of gasoline reached 1,267.4 million 
barrels in 1953, including 1,122.7 million barrels of gasoline and 
naphtha produced from crude oil at a yield of 43.9 percent; 111.3 
million barrels of 8 oils derived from natural gas and motor benzol 
blended at refineries; an additional 33.0 million barrels of these light 
oils blended outside refineries, including exports and losses; and a 
minor import of 0.4 million barrels imported. Stocks of finished and 
and unfinished gasoline increased 23.1 million barrels during the year 
Gogo in an Indicated total demand for gasoline of 1,244.3 million 

arrels, 
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TABLE 50.—Salient statistics of gasoline in the United States, 1952 (total) and 
1953, by months 


[Thousands of barrels] 


crude ol... -0022-22 -..-.---- 93, 533 | 84,610 | 91,794 | 88,941 | 94,011 94, 058 99,171 
Unfinished- line production (net). 536 32 612 | —308 — —711 —141 
Natural-gas liquids used at refineries.| 9,202 | 8,378 | 8,930 | 8,088 | 8,255 8, 948 9, 511 

Sold to Jobbers................... 2,512 | 2,197 | 3,004 | 2,942 2, b 

Total production................... 105,873 | 95,217 |104,340 | 99,663 105, 099 105,239 111, 500 

ally average.................... 3,415 | 3,401 | 3,366 | 3,322 ; 3, 508 
TM POPS SE 4 8 141 9 142 
e .. A 3,203 | 2,991 022 | 4,053 | 2,949 2, 601 3, 447 
Daily average........................ 106 107 97 135 95 87 111 
D = T p == A 
8tocks, end of period: 

inished gasoline..................... 140, 525 147, 855 |151, 930 147, 716 |145, 746 | 136, 549 133, 876 

gasoline. ................. 8,772 | 8,804 | 9,416 | 9,108 | 9,044 8, 333 8, 192 

Total stocks........................ 149, 297 |156,659 161, 346 156, 824 |154, 790 | 144 882 142, 068 

Domestic demand........................ 88,024 | 84,872 | 96,772 100, 141 104, 191 112,688 110, 961 
Daily average........................ 2,839 | 3,031 | 3,122 | 3,338 | 3,361 3, 756 3, 579 
Production: 

Finished gasoline and naphtha from 
crude oll__._.....................-.. 

R rear production (net). 

Natural-gas liquids used at refineries. 

Bold to jobbers. .................. 

Total production..................- 

Daily average.................... 
Daily average— uonnnoonnnnn 
Stocks, end of period: 

Finished gasoline..................... 136, 160 133, 910 |134, 322 140, 314 149, 052 149,052 126, 501 
nfinished gasoline.................. 8,0 7, 992 8, 27 8,8 8 8, 236 
Total stocks........................ 144, 238 |141, 902 142, 419 148, 589 157, 872 157,872 134, 737 

Domestic demand........................ 106, 794 103, 943 103, 412 | 96,740 | 97,791 |1, 206,329 | 1, 142, 987 

Daily average........................ 3,445 | 3,465 | 3,336 | 3,225 | 3,154 

1 Preliminary figures. 


Yields.—The average yield of gasoline and naphtha from crude oil 
increased from 42.4 percent in 1952 to 43.9 percent in 1953. The 
flexibility of modern refinery equipment permits considerable varia- 
tion jn the yields of the more desirable products that usually vary 
with the relative gains in demand for them. Most of the gain in 
gasoline yield in 1953 can be attributed to the unusual increase in 
gasoline stocks contrasted with the small increase in 1952. 
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Exports.—Exports of gasoline increased 5 percent in 1953 after a 
sharp decline of 10 percent in 1952. The gain of 1.6 million barrels 
in exports represented an increase of 0.5 milion for aviation gasoline 
and a gain of 1.1 million for other grades. Shipments to the Terri- 
tories and possessions outside of continental United States increased 
0.7 million and to foreign countries 0.9 million barrels. 

Domestic Demand.—The domestic demand for gasoline and naphtha 
increased 63.3 million barrels in 1953. Highway usage, according to 
the Bureau of Public Roads, increased 48.8 million barrels from 947.1 
million barrels in 1952 to 995.9 million in 1953, after deducting the 
total of fuels other than gasoline used by trucks. Highway use 
represented 82.9 percent of total domestic demand in 1952 and 82.6 
percent in 1953. The domestic demand for aviation gasoline, mili- 
tary and civilian, increased 9.1 million barrels from 62.0 million in 
1952 to 71.1 million in 1953. Aviation gasoline represented 4.4 
percent of total domestic demand in 1952 and 5.9 percent in 1953. 

Production and Consumption by States.—Table 52, which shows 
gasoline production and consumption by States, provides an approxi- 
mate basis on which to indicate areas of surplus production and deficit 
supply. The refinery production data were compiled by the Bureau 
of Mines and do not include the light oils recovered from natural 
gas which were blended with gasoline outside refineries. Data on 
consumption by States were compiled by the American Petroleum 
Institute and do not include commercial naphthas. These omissions 
roughly offset each other. 

District 1 (Atlantic Coast States) produced 172 million barrels 
and consumed 382 million in 1953, a deficit of 210 million barrels. 
Known receipts were 224 million barrels, including 189 million by boat 
and 31 million by pipeline from district 3 and about 4 million by barge 
from district 2. The excess receipts provided for an increase of 3 
million barrels in stocks, the delivery of 1.5 million by pipeline to 
district 2, and some exports and military deliveries. 

Consumption in district 2, including the Indiana-Illinois and Okla- 
homa-Kansas refinery districts, amounted to 428 million barrels or 38 
million in excess of production. The largest receipt was 30 million 
sear y s Q. pipeline from district 3, with additional receipts by barge 
and rail. 

District 3 (Texas, Louisiana, Arkansas, Mississippi, Alabama, and 
New Mexico) produced 468 million barrels of gasoline and consumed 
only 175 million—a surplus of 293 million barrels. Shipments included 
189 million by boat to district 1 and pipeline movements of 31 million 
barrels to district 1, 30 million to district 2, and 3 million to district 4. 
Other shipments outside the district included rail and barge movements 
and substantial exports. 

District 4 (Rocky Mountain States except New Mexico) produced 
42 million barrels in 1953 and consumed 34 million, a surplus of about 
SE barrels which included shipments to other districts and stock 
changes. 

District 5 (California, Oregon, Washington, Nevada, and Arizona) 
had a gasoline production of 163 million barrels in 1953 and a consump- 
tion of 159 million barrels, a net surplus of 4 million barrels. Total 
gasoline receipts from outside the district were about 9 million barrels 
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in 1953, and total shipmentsout side the district, including exports, 
were 11 million barrels. | 

This review indicates that the major surplus of gasoline is in district 
8 and the major deficit in district 1. 


TABLE 52.—Production (refinery output) and consumption of gasoline in the 
United States, 1951-53, by States 


(Thousands of barrels] 
1951 1962 1953 ! 
SS C C C 
onsum onsum onsum 
Production tion 3 P- | Production? tion 3 P- | Production‘ tion 2 p- 
Alabama...................... (5) 15, 363 (5) 16, 321 (5) 17, 288 
%] 8 7,485 lone .... 7,485 |... cou. 7, 652 
Arkansas 9, 004 10, 119 9, 329 10, 672 9, 847 11,025 
California. #151, 209 104, 527 6153,015 106, 836 6 162, 926 116, 061 
Colorado...................... 4, 210 11, 736 4, 253 12, 516 4,346 12, 868 . 
Connecticut. E E 12, 903 A 13, 664 |............ 14, 523 
777 sl Su oe Ls. 2,591 |... . . . . .. 2 793 |... .. . . es 3, 034 
District of Columbia..........|............ 4.911 |... .. . ses 4, 943 |............ 4, 863 
Florida... .. eene V 8 22, 955 |............ 25,185 |............ 27, 118 
Georgia. 7 8, 104 20, 326 7 8, 580 22, 075 7 8,112 2, 163 
GGG cards 8 5, 005 8 5, 250 (8) 5, 551 
er ° 87,124 56, 564 ° 91, 720 58, 219 ° 97, 666 60, 595 
Indiana 66, 514 31, 179 ; 33, 168 72, 239 35, 648 
le AR Dp mw 888 23,237 |... ...... 23,959 |... sn . . ce 24, 482 
JV 10 46, 466 18, 723 10 51, 646 19, 798 10 59, 386 21, 004 
Kentucky.................... 11 13, 504 14, 648 1114, 711 15, 623 11 13, 197 16, 344 
A ³˙—A s 188, 210 14, 302 5 91, 797 15, 510 5101, 317 16, 742 
Maino- l. uc A 5, 18 8,0114 6, 303 
Maryland..................... 13, 966 (7) 15, 351 16, 142 
Massachusetts. ............... 13 1,762 24, 366 13 1, 509 24, 823 13 2, 432 25, 488 
Michigan 15, 931 49, 535 16, 929 50, 704 16, 942 54, 898 
66 llul. E (9) 22, 529 0 23, 904 9) 24, 866 
Mississippi.................... (5) 11, 241 $ 11,873 5) 12, 403 
e n NOS OO OS (10) 30, 138 (10) 32, 377 (10) 33, 378 
Montana 7, 732 5, 533 8,158 5, 944 8, 6,127 
Nebraska 1 11, 650 (10) 12, 222 (10) 12, 659 
%%% a d 2,182 |... . : 2 28. |. ee 2, 519 
New Hampshire nn 3, 3 3, 42555 3, 653 
New Jersey................... , 262 33, 255 61,131 35, 409 63, 576 37, 809 
New Mexico 3,143 5, 973 4,101 6, 721 4, 362 7, 234 
Now ! dee 9,871 66, 373 12,111 70, 035 12, 471 74, 631 
North Carolina...............]............ 24,125 |............ 25,825 |............ 27, 251 
North Dakota.. 6, 434 |............ 6,647 |............ 6, 936 
// unan 58, 059 55, 978 62, 464 58, 646 66, 541 62, 364 
Oklahoma 55, 17,692 , 868 18, 891 63, 797 19, 328 
e AAA EE 13,021 |... . . luce 13,530 |............ 13, 631 
Pennsylvantia................. 80, 299 56, 451 81, 957 59, 056 83, 082 62, 005 
Rhode Island................. (12) 4, 349 (12) 4, 494 (12) 4, 789 
South Carolina............... (0 12, 399 (7) 13, 834 (7) 14, 010 
South Dakota. ...............|............ 6,842 |............ 7,059 7, 353 
Tennessee (11) 18, 327 (11) 19, 767 (11) 20, 920 
C0030 E 316, 877 83, 668 328, 134 93, 663 352, 132 109, 848 
ll IT. 22 10, 5,375 11, 226 5, 696 13, 077 6,132 
Vermont- AA PAPA 2,396 |... es esse 35 ----- 2, 671 
JJ 8 21,891 |............ 23,746 |............ 24, 933 
Washington................... (8) 17, 414 (6) 18, 081 (6) 18, 943 
West Virginia 2,194 9, 369 2,124 9, 704 9, 934 
Wisconsin 24, 648 9 25,815 , 26, 971 
Wyoming 814,770 3, 358 8 14, 907 , 541 615,378 3, 608 
Pots. 1,108,880 | 1,046,073 | 1,155,916 | 1,105,643 | 1,233,954 1,177, 788 


1 Prel figures. 

2 American Petroleum Institute. 

3 Includes 14,938,000 barrels of jet fuel. 

4 Excludes jet fuel. 

3 Alabama and Mississippi included with Louisiana. 
6 Washington included with California. 

? Maryland and South Carolina included with Georgia. 
8 Idaho included with Wyoming. 

* Minnesota and Wisconsin included with Illinois. 

1? Missouri and Nebraska included with Kansas. 

11 Tennessee included with Kentucky. 

12 Rhode Island included with Massachusetts. 
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Exports.—Exports of gasoline increased 5 percent in 1953 after a 
sharp decline of 10 percent in 1952. The gain of 1.6 million barrels 
in exports represented an increase of 0.5 million for aviation gasoline 
and a gain of 1.1 million for other grades. Shipments to the Terri- 
tories and possessions outside of continental United States increased 
0.7 million and to foreign countries 0.9 million barrels. 

Domestic Demand. The domestic demand for gasoline and naphtha 
increased 63.3 million barrels in 1953. Highway usage, according to 
the Bureau of Public Roads, increased 48.8 million barrels from 947.1 
million barrels in 1952 to 995.9 million in 1953, after deducting the 
total of fuels other than gasoline used by trucks. Highway use 
represented 82.9 percent of total.domestic demand in 1952 and 82.6 
percent in 1953. "The domestic demand for aviation gasoline, mili- 
tary and civilian, increased 9.1 million barrels from 62.0 million in 
1952 to 71.1 million in 1953. Aviation gasoline represented 4.4 
percent of total domestic demand in 1952 and 5.9 percent in 1953. 

Production and Consumption by States. —Table 52, which shows 
gasoline production and consumption by States, provides an approxi- 
mate basis on which to indicate areas of surplus production and deficit 
supply. The refinery production data were compiled by the Bureau 
of Mines and do not include the light oils recovered from natural 
gas which were blended with gasoline outside refineries. Data on 
consumption by States were compiled by the American Petroleum 
Institute and do not include commercial naphthas. These omissions 
roughly offset each other. | 

District 1 (Atlantic Coast States) produced 172 million barrels 
and consumed 382 million in 1953, a deficit of 210 million barrels. 
Known receipts were 224 million barrels, including 189 million by boat 
and 31 million by pipeline from district 3 and about 4 million by barge 
from district 2. The excess receipts provided for an increase of 3 
million barrels in stocks, the delivery of 1.5 million by pipeline to 
district 2, and some exports and military deliveries. 

Consumption in district 2, including the Indiana-Illinois and Okla- 
homa-Kansas refinery districts, amounted to 428 million barrels or 38 
million in excess of production. The largest receipt was 30 million 
1 by pipeline from district 3, with additional receipts by barge 
and rail. 

District 3 (Texas, Louisiana, Arkansas, Mississippi, Alabama, and 
New Mexico) produced 468 million barrels of gasoline and consumed 
only 175 million—a surplus of 293 million barrels. Shipments included 
189 million by boat to district 1 and pipeline movements of 31 million 
barrels to district 1, 30 million to district 2, and 3 million to district 4. 
Other shipments outside the district included rail and barge movements 
and substantial exports. 

District 4 (Rocky Mountain States except New Mexico) produced 
42 million barrels in 1953 and consumed 34 million, a surplus of about 
a barrels which included shipments to other districts and stock 
changes. | 

District 5 (California, Oregon, Washington, Nevada, and Arizona) 
had a gasoline production of 163 million barrels in 1953 and a consump- 
tion of 159 million barrels, a net surplus of 4 million barrels. Total 
gasoline receipts from outside the district were about 9 million barrels 


420 MINERALS YEARBOOK, 1953 


in 1953, and total shipmentsout side the district, including exports, 
were 11 ‘million barrels. 

This review indicates that the major surplus of gasoline is in district 
3 and the major deficit in district 1. 


TABLE 52.—Production (refinery output) and consumption of gasoline in the 
United States, 1951-53, by States 


(Thousands of barrels] 
1951 
State 
Production cen Production? 
Alabama...................... (5) 15,363 (5) 
ÅTİZONA A PA 7,4888 
Arkansas 9, 004 10, 119 9, 329 
California..................... 6151, 209 104, 527 *153, 015 
Colorado...................... 4, 210 11,736 4, 253 
Connecticut. ...-.----------.-|------------ 12,908 |...........- 
Delaware EEN e 
District of Columbia. 4,911 A 
Florida A E EEEN S 22, 058 |... sse 
Georgia. 7 8, 104 20, 326 7 8, 580 
Idaho......------------------- (8) 5, 005 (8) 5, 250 5, 551 
Illinois........................ * 87,124 56, 564 * 91, 720 58, 219 * 97, 666 60, 595 
E —ꝛ 66, 514 31,179 65, 246 33, 168 72, 239 35, 648 
IOWS. A i 88 23, S 23,959 |............ 24, 482 
is 10 46, 466 18, 723 10 51, 646 19, 798 10 59, 386 21, 004 
Kentucky.................... 11 13, 504 14, 648 114,711 15, 623 11 13,197 16, 344 
Louislana——— š 88, 210 14, 302 5 91, 797 15, 510 5 101, 317 16, 742 
lll etc Iles pec NC 5; 1718. [acaso o 6,014 / .... 6, 303 
Maryland....................- (7) 13, 966 (7) 15, 351 16, 142 
Massachusetts 12 1, 762 24, 366 12 1, 509 24, 823 12 2, 432 25, 488 
Michigan 15, 931 49, 535 16, 929 50, 704 16, 942 54, 808 
Minnesota (9) 22, 529 (°) 23, 904 (9) 24, 866 
Mississippi..............-....- (5) 11, 241 (5) 11,873 (5 12, 403 
Missouri. .........--------.--- (10) 30, 138 (10) 32, 377 (10) 83, 378 
Montan 7, 732 5, 533 8, 158 5, 944 8, 6,127 
Nebraska . (19) 11, 650 (10) 12, 222 (10) 12, 659 
Nl ⁵ʃ 8 2182222 2,84 2, 510 
New Hampshire..............|............ 3,303 |... . 3,42 3, 653 
New Jersey 262 83, 255 61,131 35, 409 63, 576 37, 809 
New Mexico 3, 143 5, 973 4, 101 6, 721 302 7, 2A 
New York.................... 9, 871 66, 373 12, 111 70, 035 12, 471 74, 631 
North Carolina 24,125 |...........- 25,825 TI. .. 27, 251 
SE Dakota. DIC NUS 6, 434 |............ 6,647 |-...----.--- 6, 936 
SE 58, 059 55, 978 62, 464 58, 646 66, 541 62, 364 
Oklahoma 33 sis sasa: 55, 333 17, 692 , 868 18, 891 63, 797 19, 328 
„ p holen ces 13,021 / ¶„᷑ũ 18, 530 |............ 13, 631 
P NTC 56, 451 81, 957 59, 056 83, 62, 005 
Rhode Island................. (13) 4, 349 (13) 4, 494 (12) 4, 789 
South Carolina (7) 12, 399 OH , 834 (7) 14, 010 
South Dakota. ...............|]............ 6, 842 % ! 70 7, 383 
enness ee (ii) 18, 327 (11) 19, 767 (11) 20, 920 
TeX88: SA 816,877 83, 668 328, 134 , 663 352, 132 109, 848 
[ic WEE 10, 5,375 11, 226 5, 696 13, 077 6,132 
Vermont.............. ....-. |... EE DEE 2,9080 .  - - -- 2,545 |--.--------- 2,671 
) WEEN 21,891 |............ 23, 746 |............ 24, 933 
Washington................... (6) 17,414 (8) 18, 081 (8) 18, 943 
West Virginia. 2,104 9, 369 2,124 9, 704 2, 9, 934 
Wisconsin..................... , 24, 648 (9) 25,815 (9) 26, 971 
Wyoming..................... 814,770 3, 358 s 14, 907 8, 541 815,378 3, 608 
ll! 1,108,880 | 1,046,073 | 1,155,916 | 1,105,643 | 1,233, 954 1,177, 788 


1 F reuminarg figures. 

3 American Petroleum Institute. 

3 Includes 14,938,000 barrels of jet fuel. 

4 Excludes jet fuel. 

5 Alabama and Mississippi included with Louisiana. 
6 Washington included with California. 

? Maryland and South Carolina included with Georgia. 
8 Idaho included with Wyoming. 

* Minnesota and Wisconsin included with Illinois. 

1? Missouri and Nebraska included with Kansas. 

1! Tennessee included with Kentucky. 

12 Rhode Island included with Massachusetts. 
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Methods of Distribution.—Product pipelines were originally con- 
structed to provide less expensive transportation of gasoline to inland 
markets in the upper middle west and the southern half of the Atlantic 
Coast area. Total products delivered by pipeline, exclusive of lique- 
fied gas, rose from 506 million barrels in 1952 to 560 million in 1953. 
Total products moved in both years were approximately 75 percent 
gasoline, 20 percent distillate fuel, and 5 percent kerosine. Gasoline 
moved by pipeline in 1953 was 419 million barrels compared with 379 
million in 1952. About 85 percent of all shipments in 1953 was 
northward among States in district 2, while most of the interdistrict 
movement was eastward from district 3 to district 1 and north from 
district 3 to district 2. The major water-borne movement of gasoline 
was 189 million barrels transported from the Gulf Coast to the East 
Coast district. 

Stocks.—Stocks of finished gasoline, as reported, include stocks 
held at refineries and bulk terminals and by pipelines but do not 
include stocks held by secondary distributors, consumers, or in military 
custody. There are definite normal seasonal variations in gasoline 
storage because of a summer peak and a winter low in gasoline demand. 
These stocks build up in winter, even with lower refinery yields, and 
are reduced sharply during the summer. This variation in quantities 
in storage prevents too great a fluctuation in seasonal yields of gasoline 
from crude oil. The yields and stocks of distillate fuel oil are the 
reverse of this pattern, as demand is high in the winter and low in the 
summer season. 

Stocks of finished gasoline increased 22.5 million barrels in 1953, 
stocks of unfinished gasoline rose 0.6 million, and stocks of natural 
gasoline gained 2.6 million barrels. This abnormal increase in 
gasoline stocks was the result'of the very small reduction of stocks in 
the third quarter and a large relative increase in the fourth quarter. 

Prices.—The average posted dealer tank-wagon price for Regular- 
Grade gasoline (exclusive of sales taxes) in 50 representative cities in 
the United States provides an index of wholesale gasoline prices. 
This average price increased from 15.27 cents per gallon in 1952 to 
15.95 cents in 1953. The average service-station price (exclusive of 
all taxes) increased from 20.24 cents in 1952 to 21.28 cents in 1953, an 
increase in the dealers’ margin from 4.97 cents in 1952 to 5.33 cents in 
1953. The addition of local, State, and Federal taxes raised the 
service-station price to the consumer from 27.56 cents per gallon in 
1952 to 28.69 cents in 1953. Total taxes rose from 7.32 cents per 
gallon in 1952 to 7.41 cents in 1953. The average local tax of 0.09 
cent per gallon remained the same; the average State tax rose from 
SE cents to 5.32 cents, and there was no change in the Federal tax 
ol 2 cents. 
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MILLIONS OF BARRELS 


nw N 
CCC 
LI Li 


0 Jan. Feb. Mar. Apr May June July Aug. Sept Oct Nov. Dec. 


FiGURE 9.—Stocks of finished gasoline in the United States, 1950-53, by 
months, with data on days' supply at certain periods; also stocks of dis- 
tillate fuel oil, 1950-53, by months. 
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TABLE 56.—Days' supply of gasoline on hand in the United States at end of 
month, 1951-52 ! 


Fin- 
ished 


Januar.. 48. 4 2. 8 51.2 46. 6 2. 8 49. 4 46. 3 2. 9 49.2 
February x7 geg e 47. 9 2.7 50. 6 50. 0 2. 8 52. 8 45. 9 2.8 48. 7 
i See 47.4 2.7 50.1 45.2 2.4 47.6 43.8 2.7 46.5 
Il ee 42.1 2.6 44.7 43.4 2.5 45.9 42.8 2.6 45. 4 
AAA AAA 40. 2 2.8 43.0 34.3 2.3 36. 6 37.9 2.4 40. 3 
JUNO SSS C22ss ss 38. 2 3.0 41.2 32.1 2.3 34.4 37.0 2.3 39. 3 
JU mee 36.1 2.9 39. 0 32.0 2.3 34.3 37.8 2.3 40.1 
August re ero Seier 30. 4 3.1 39. 5 32. 4 2.3 34.7 38. 0 2.3 40.3 
September 34. 7 2. 9 37.6 33. 2 2.1 35.3 39.1 2.3 41.4 
Y feiereg ege 36.2 2.9 39.1 35.4 2.7 38.1 40.3 2.4 42.7 
Noeember. .... 40.3 2.9 43.2 37.3 2.4 39.7 43.2 2.5 45. 7 
December. ................. 43. 9 2.8 46. 7 43. 0 2.8 45.8 49. 9 8.0 52.9 


1 Stocks divided by the daily average total demand (domestic demand plus exports) for succeeding month. 
3 Preliminary figures. 
3 Excluding jet fuel. 


TABLES 57.—Average monthly prices of gasoline in the United States, 1952-53, 
in cents per gallon 


Aver- 
Jan. Feb. Mar. Apr. May June July Aug. Sept. | Oct. Nov. Dec. pos 
year 


1952 


Monthly average at refineries 
in Oklahoma, regular, 82 
octane: . 10. 50,10. 50 10. 4510. 34 10. 49 10. 64 10. 69 10. 69} 10. 69 10. 69/10. 69,10. 69] 10. 60 
Average of 50 cities on Ist of 
month: 
Dealer's net (excl. tax) . . 15. 331 5. 14/15. 13,15. 2715. 24115. 34 15. 37/15. 31 15. 31/15. 30,15. 24 15. 23 18. 27 
Service station (including | 
State, local, and Federal 
/ cess 27. 58,27. 36,27. 25 27. 46,27. 50,27. 83 27.83,27.78| 27. 57 27. 70,27. 49 


1953 


Monthly average at refineries 
in Oklahoma, regular, 82 
octane i 10. 50 10. 50 10. 50 10. 5010. 50110. 9311. 50,11. 50 11. 50 11. 5011. 47/11. 360 11.02 

Average of 50 cities on 1st of 
month: 

Dealer's net (excl. tax)....|15. T 24 15. 43:15. 44 15. 45 15. 44.16. 55,16. 59 16. 56/16. 54'16. 53 16. 46| 15. 95 

| 


27. 38 27. 56 


Service station (including | | | 


State, local, and Federal 
28. 03 29. 51 29. 61| 29. 48 29. 47 


ares. :! 27. 63 | | | 29. 25 


MM 29. 57 28. 69 


| 28. va d 93 


1 National Petroleum News. 
3 American Petroleum Institute; compiled by The Texas Co. 


KEROSINE 


The salient statistics for kerosine, as well as for distillate fuel oils, 
were put on a new basis in 1953 to eliminate quantities blended into 
jet fuel. “The comparative totals for 1952 were also adjusted accord- 
ingly. ‘The breakdowns by refinery districts for the production total 
and the year-end stocks are not available, therefore comparisons 
with the corresponding 1953 items cannot be made. 
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There was a 6-percent decline in the market for kerosine in 1953. 
Although production declined 4 percent in 1953, the output was suffi- 
cient to supply smaller domestic and export demands, and a minor 
surplus was diverted to storage. In 1952 a small quantity was taken 
from stocks to satisfy overall requirements. | 

The decline in kerosine production in 1953 was the result of a 
smaller percentage yield, as crude runs at petroleum refineries in- 
creased. Similar conditions prevailed in 1952 and also resulted in a 
smaller kerosine output. 

Over a third of the kerosine produced in 1953 came from petroleum 
refineries operating in the Texas Gulf Coast area, while about a quarter 
of the total was credited to the Indiana-Illinois-Kentucky district. 
Other important producing districts were the Louisiana Gulf Coast, 
with 15 percent of the total, and the East Coast, with 11 percent. 
Similar proportions of the kerosine output in 1952 were produced 
by these same districts. 

A 6-percent drop in the domestic demand for kersosine in 1953 
was definitely the result of the warmer weather prevailing. During 
the first 3 months of 1953, when average temperatures were warmer 
than in the similar period of 1952, domestic requirements for kerosine 
declined 4 percent. The second and third quarters of 1953, however 
were cooler than in 1952, and as there was virtually no heating load 
in these periods, the domestic market continued to decline by 4 
percent and 7 percent, respectively. The final 3 months of 1953 
were unusually warm; consequently, the domestic demand was 8 
percent lower than in the same months of 1952. | 

Exports of kerosine declined 8 percent in 1953 in contrast to an 
increase of 14 percent in 1952. Canada, Egypt, and India, three 
important markets, received approximately the same quantities as 
in 1952. However, the quantity exported to the United Kingdom 
declined sharply from 1.2 million barrels in 1952 to 190,000 in 1953. 
Official statistics released by the United Kingdom show that imports 
of kerosine declined 12 percent in 1953 and that of all its principal 
sources of supply were affected by the curtailment of demand. 

Year-end stocks of kerosine in 1953 represented & 49-day supply 

at the January 1954 daily rate of domestic demand, compared with a 
50-day reserve at the close of 1952. 
. Kerosine sales declined 7 percent in 1953 over 1952. "The pro- 
nounced shrinkage in the kerosine market was evidently partly the 
result of the warmer weather, as well as the expanding demand for 
liquefied petroleum gas, a competitive fuel. Kerosine sold for range 
burner fuel, which represented 72 percent of total sales, dropped 5 
percent in 1953, whereas the quantity indicated for tractor fuel (3 
percent of the total) was 10 percent lower in 1953. Distributors 
reported a 12-percent decline in sales of kerosine for “all other uses" 
in 1953, & sharp decline from the small 1-percent decrease of 1952. 

Sales of range oil, constituting mostly kerosine and & small quantity 
of No. 1 fuel oil, declined 4 percent in 1953. The kerosine proportion 
was 5 percent lower while No. 1 fuel oil delivered for range fuel 
declined 2 percent in the same period. 
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TABLE 58.—8alient statistics of kerosine in the United States, 1952-53, 
by month and district 


[Thousands of barrels] 


Domestic Stocks, end 
xports demand of period 


t 


Yield (per- 
| Production Sende 
Month and district 


1952 | 1953 1| 1952 | 1953 !| 1952 | 1953 !| 1952 | 1953! 
By month: 
January. 12, 879] 13,133} 6.2 6.0 830 410 16, 447 16, 773, 22, 438| 23, 166 
Fobruary AA 10,600| 10,808) 5. 4 5.6) 259 14, 438| 13, 407| 18, 3410 20, 209 
W 0- ------0------- 11, 7460 10,709; 5. 7 5.0 728 814| 12,704| 11,779| 16, 655| 18, 325 
Apni EE 10, 737| 10, 2133 5.6; 5.0 697 7, 926 7,688| 18,769| 19, 919 

C. A AN 6, 9,409} 4.6| 4.4] 971 557| 5,223| 5, 043 19, 407| 23, 728 
A A 9,295| 9, 201] 4. 6 4.3| 808) 906 5,018| 4,798| 22,876| 27, 155 
ITT AA 10, 820] 9,358} 5.0 4.2 849 479 5, 675 5,313) 27,172) 30, 721 

| REO sss 11, 9, 239 5. 1 41) 626 427 5,666 4,402| 32, 123 35,131 
September 10, 139 9, 286 4.8 4.4 722) 5 6, 784 7, 1150 34, 758 36, 776 

etober.....................- 10, 398 10, 490 4.9 4.8 428 401 11,784| 9,184| 32,942, 37, 690 
November. .................. 11, 10,025| 5.3 4.8 404] 567 12,075| 11, 493| 31, 760 35, 655 
December.................... 12,755| 11, 230 5.9 5.2 473| 676 17,513| 17,525|3 26,529 28, 684 

vk, BE 128, 767/1123, 200  5.3|  4.8| 7,821] 7, 212/121, 253/114, 520| 26,529 28, 684 

By district: 
East Coast................... 13, 856 8.5 13, 119 
Ap F 4, 208 5. 8 1, 176 
Indiana, IIlinois, Kentucky, 

DË A RENE 28, 665 6.2 7, 548 
. Kansas, ete....... 5, 264 2.5 1, 464 
Texas Quit Cost O % | zo(0 oB o | © | O aus 
Louisiana Gulf Coast 17, 937 8.8 1, 537 
Arkansas, Louisiana Inland, 

SC MALIS RE NOE CHR 2, 788 8.6 455 
Rocky Mountain............. 1, 380 1.5 249 
smears A 2, 060 .6 372 

Total. 128, 767|123, 200  5.3| 4.8! 7,821| 7, 212/121, 253,114, 520| 26, 529| 28, 684 


1 Preliminary figures. 
3 27,216,000 barrels on new basis to compare with 1953. 
3 Figures not available. 


There were only minor changes in representative kerosine price 
postings in 1953 compared with 1952. The quotation for 41-439 
gravity, water-white kerosine at refineries in Oklahoma intended for 
shipments out of the State to northern destinations declined from 8.88 
cents a gallon in January 1953 to 8.56 cents on March 4. Several 
changes in June brought the price up to 9.06 cents a gallon, which 
held to the end of the year. Kerosine and/or No. 1 fuel oil at New 
York Harbor was priced at 10.75 cents a gallon until late April 1953, 
when it dropped to 10.5 cents. Later fluctuations resulted in an 
increase to 10.9 cents in October, and to 10.5 cents again at the year's 
end. The tank-wagon price for kerosine at Chicago advanced from 
15.8 cents a gallon to 16.3 cents on June 22, while the tank-wagon price 
in Manhattan and Queens of the New York City area fluctuated from 
14.4 cents a gallon to a “low” of 14.1 cents on May 1. The quotation 
was increased to 15 cents on October 1 and then down to 14.5 cents in 
late November. 

Rail and truck shipments of kerosine from the California marketing 
area (district 5) to other Western States declined from 22,000 barrels 
in 1952 to 16,000 in 1953. Receipts of kerosine, including imports, in 
Se West Coast district were reported to be 2,000 barrels in both 1952 
and 1953. 
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TABLE 59.—Sales of kerosine in the United States, 1952-53, by district, 
State, and use 


[Thousands of barrels] 


Bold On "nae Tractor fuel | All other uses 


District ! and State 

District 1: 
Connecticut. .................... 4, 527 5, 034 4, 680 
Delaware 489 580 539 
District of Columbia. ........... 200 359 297 
Florida... iio ecco eese b e mrs ae 1, 604 867 2, 651 2 414 
JJV 1. 747 650 2, 626 2, 450 
32323 S 2, 792 295 3, 208 3,022 
ze AS 1, 340 594 2, 186 1, 957 
Massachusetts 11, 40 793 12,782 | 12,162 
New Hampshire 1, 262 42 1, 386 1, 306 
New Jersey...................... 3, 742 1 1, 551 5, 608 5, 180 
New York....................... 7, 868 65 943 9,148 8, 760 
North Carolina.................. 7, 294 97 2, 999 10,580 | 10,254 
Pennsylvania.................... 2, 208 46 L 309 3, 690 3, 433 
Rhode Island.................... 2, 459 51 127 2, 839 2, 577 
South Carolina.................. 3, 167 42 1, 411 4, 656 4, 392 
Vermont........................ 541 8 63 675 605 
327 sus 2, 033 16 946 2, 957 2, 940 
West Virginia..............-..... 199 4 145 406 329 
Total... c. 2. ESAE TUE 71,371 | 67,297 
— E LE | aoe IL F j =. [tr $ 

District 2: 

99). EN US 5, 179 4, 857 
Indiana 4,199 | 3, 956 
%% A 2, 940 2, 640 

EE 1, 290 1,100 
AA 1, 434 1,375 
Michigan........................ 5, 530 5, 109 
Minnesota.) 2, 471 2, 083 
e P moss EP VR 2, 304 2, 153 
Nebraska... 974 903 
North Dakota. 942 865 
Gh; AA 2, 372 2, 154 
Oklahoma....................... 1, 761 1, 588 
South Dakota. .................. 780 732 
Tennessee ee 2, 497 2 330 
Wisconsin 2, 640 2, 416 

Total... ͤ⅛l§;! 34, 261 
District 3 
Alabama........................ 1, 736 1, 663 
Arkansas 1. 736 1, 390 
Alsians oa 1. 572 1, 425 
Mississippi. . .................... 1, 283 1, 225 
ew Mexico. .................... 295 256 
JP!!! 4, 802 4, 408 
!! ³ĩ·wma T 11, 424 | 10, 367 
District 4: 
Colorado. o 330 271 
99G; AAA 62 51 
Montang «é 277 252 
——— á—— S 31 26 
Wyoming........................ 205 
/f aves VV VES 805 
District 5: 
Kinn Si A AAA D 93 
Califomia.....--.---------------| 86 1 ⅛ “dd 1, 283 
Nerd DP) ĩ¶o - 1144 BB 12 
Geenen f . tenerum 96 
Washington. B|  5-.-.-.---..1-.....-.- 183 
err ER 92... A 1,667 
Total United States 114, 397 


— are grouped according to petroleum- marketing districts rather than to conventional geographic 
ons. 
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TABLE 60.—Sales of range oil! in the United States, 1951-53, by States 


[Thousands of barrels] 


State 1951 1952 $ tat 
ercent o 

Total U. S. total 
Massachusetts_.__......... ... . .. sels ica cscia 13, 479 12, 744 12, 107 12.3 
Nl o s u 10, 489 8, 732 8, 467 8.6 
North Sreliin¶ns 8 4, 458 7, 589 7, 512 7. 6 
ee e sya mapa 6, 936 6, 555 6, 160 6. 3 
eli 8? 4, 667 5, 335 5, 516 5. 6 
Gonne E 5, 251 5, 131 4, 795 4.9 
INOW / / A sus decies 5, 481 4, 527 4,140 4.2 
South G olnba sss Ee Ei géi 2,075 3, 258 3, 234 3.3 
: 32332 8 3, 397 3, 330 3, 138 3.2 
eon. QS ussu eese diui uaia 3, 319 3, 210 3, 069 8.1 
EE 3, 112 3, 090 3, 005 3.1 
Rhode ang. 3, 028 2, 782 2, 562 2.6 
SEW d EEN 2, 666 2, 724 2, 510 2.6 
Pennsylvania........-1.122222222 2-2 0 0 6 e onc es Gel 2, 937 2, 652 2, 460 2.5 
IJ ³ĩV³w] E E E EE SE 2, 502 2, 977 2, 276 2.3 
I. porc NR 8 2, 448 2, 389 2, 245 2.3 
MK EE 2, 826 2, 386 2, 205 2.2 
A w A ss 2, 126 2, 246 2, 139 2.2 
ViTGINIG A A E 1, 926 2, 091 2,119 2.2 
PRIA E (vy AA 1, 898 1, 917 1, 836 L9 
F ³⁰ uU aa 1, 800 1,751 1,672 1.7 
E 1, 568 1, 594 1,615 L6 
lll 1, 489 1,541 1,401 14 
New Hampshire 1, 525 1, 443 1, 360 1.4 
r; ĩ 8 913 1,066 1,073 1.1 
Leh 10, 531 10, 353 9, 648 9. 8 
Total: sd a 102, 847 102, 813 98, 273 100. 0 


` 1 Includes mostly kerosine but also a small quantity of No. 1 fuel oil. 


Tanker and barge shipments of kerosine from the Gulf coast to 
Atlantic ports continued a downward trend, evident since 1951, and 
declined from 41.8 million barrels in 1952 to 38.9 million in 1953. 
Quantities originating in Texas dropped from 32.3 million barrels in 
1952 to 30.3 million in 1953, while the kerosine from Louisiana 
totaled 9.5 million barrels in 1952 and 8.7 million in 1953. 

Barge shipments of kerosine from the Gulf coast and Arkansas to 
points on the Mississippi River and its tributaries declined 20 percent 
to 5.1 million barrels in 1953. The quantities originating in Texas 
dropped 26 percent in 1953, while those from Louisiana were off 22 
percent. Shipments, usually small, credited to Arkansas and Missis- 
sippi changed little from 1952. River-barge shipments of kerosine to 
district 2 were off 17.4 percent. Only 42,000 barrels were shipped to 
district 1 in 1953 and no kerosine was discharged in district 3 in 1953. 

There were numerous changes in the tanker rate for kerosine 
shipped from Gulf coast ports to New York; however, the average 
of 31 cents a barrel for 1953 was well below the 1952 average of 65.1 
cents. Freight charges per barrel fluctuated from 41.6 cents a barrel 
on January 1 to 44.1 cents on January 20, 1953, and to 23.5 cents on 
March 24. Subsequent changes resulted in a “high” of 44.9 cents a 
barrel for the year on June 17 and a “low” of 21.8 cents on September 
29. A rate of 32.3 cents, effective December 4, remained unchanged 
during the rest of the year. 
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DISTILLATE FUEL OIL 


The supply and demand pattern for distillate fuel oil in 1953 
differed little from that prevailing in 1952. Production increased 2 
percent in 1953 and represented 99 percent of the total supply, as in 
1952. Transfers“ from crude petroleum, which are unimportant as 
a supply item, declined 27 percent in 1953; however, this loss was 
more than offset by a 59-percent increase in imports. About 91 
percent of the available distillate fuel oil was distributed in the domes- 
tic market, approximately the same proportion as in 1952. Exports 
declined 4 percent in 1953 and represented about 6 percent of the total 
supply. An oversupply of about 3 percent was added to storage in 
both years. 

The small gain of 2 percent in the domestic market for distillate 
fuel oils in 1953 was largely the result of considerably warmer weather. 
The increased use of domestic oil burners was not an important factor, 
as the net gain in the number of installations was about 11 percent in 
both years. Weather reports show that temperatures were some- 
what warmer in the United States in the first quarter of 1953; conse- 

uently, the domestic demand for distillate fuel oil was virtually 
the same as in 1952, although a greater number of oil burners was in 
use. Because average temperatures in 1953 were much lower during 
April and September than 1n 1952, requirements for distillate grades 
of fuel oil increased 10 percent and 9 percent, respectively, in the 
second and third quarters. However, temperatures were unusually 
high in the last quarter of 1953, especially during October and Novem- 
ber, resulting in a decline of 4 percent in the market demand for dis- 
tillates over the same period of 1952. 

Fuel-oil distributors reported only & nominal gain of 2 percent in 
their sales of distillate fuel oils in 1953. "There was a decline for 
all principal uses except railroad consumption, space heating, and 
miscellaneous uses. The continued increasing use of diesel fuel 
by railroads explained the 11-percent gain in shipments to that 
industry. The minor gain of less than 2 percent in the heating-oil 
market in 1953 can be largely attributed to the warmer weather 
prevailing during the year. Distillate fuel oil sold for various mis- 
cellaneous uses (heavy equipment fuel, dust control, sprays, orchard 
heating) increased less than 3 percent in 1953. 

Sales of distillate fuel oils to gas and electric power utilities were 
18 percent lower in 1953 than in 1952, reflecting greater use of heavy 
grades of fuel oil, coal, and natural gas by these industries. The 
consumption of light fuel oils by electric power companies dropped 
from 5.1 million barrels in 1952 to 4.8 million in 1953, according to 
the Federal Power Commission, while manufactured-gas companies 
used 2.7 million barrels in 1952 and 1.9 million in 1953, as reported 
by the American Gas Association. Purchases of distillate grades of 
fuel oils by smelters, mines, and manufacturing industries declined 
approximately 1 percent in 1953. 
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TABLE 63.—Sales of distillate fuel oil! in the United States, 1949-53, by uses 
[Thousands of barrels) 


Railroads 38, 604 , 
Vessels (including tankers). ......................... 13, 121 12, 872 14, 393 17, 213 16, 898 
Gas and electric power plants. .....................- 12, 550 13, 207 9, 612 8, 350 6, 825 
Smelters, mines, and manufacturing industries 26, 42A 37, 121 42, 567 42, 760 42, 384 
Heating I!!!! 190, 387 | 220,947 | 249,758 | 263, 379 267, 498 
Fuel oil (No. 1) sold as range oil..................... 12, 279 14, 703 16, 224 15, 947 15, 602 
U. 8. Army, Navy, Air Force, and Coast Guard.... , 109 6, 553 8, 430 9, 644 9, 569 
Oil company fuel! 4, 151 5, 692 7, 811 7, 976 7,755 
Miscellaneous uses 25, 571 35, 418 40, 151 45, 939 47, 067 
Total United States 329,196 | 395,306 | 448,908 | 479,210 488, 844 
Exports and shipments to U. S. Territories and pos- 
GSOSSIONS EE 12, 205 12,653 22, 555 | 233, 515 32, 269 
Tol da 341,491 | 407,959 | 471, 463 | 2 512, 725 521, 113 
1 Includes diesel fuel. 
2 Revised. 


Distributors reported a decline of 2 percent in sales of distillate 
fuel oils, mostly diesel grades, for bunkering vessels in 1953 in contrast 
to a 20-percent gain in 1952. Data compiled by the Bureau of the 
Census, United States Department of Commerce, show that the 
quantity of diesel fuel oil sold to vessels engaged in foreign trade 
declined from 10.3 million barrels in 1952 to 9.5 million in 1953. 
Distillate fuel oils delivered to vessels using coastal and inland water- 
ways increased from 6.9 million barrels in 1952 to 7.4 million in 1953. 

The large increase in sales of distillate fuel oils reported for military 
uses for 1952 was not repeated in 1953, and sales declined about 1 
percent in volume, largely because of the ending of hostilities in 
Korea. Distillate fuel oil used as oil-company fuel, relatively 
unimportant in quantity, declined 3 percent in 1953. 

With the world supply sources of distillate fuel more stable in 1953 
than in the 2 previous years, exports to foreign countries and ship- 
ments to noncontinguous Territories declined 4 percent compared 
with very large gains in the 2 previous years. During 1953 significant 
quantities were shipped to Canada, 9.9 million barrels; the Netherlands 
Antilles, 5.0 million; Sweden, 1.4 million; and the United Kingdom, 
5.7 million. 

Crude runs at petroleum refineries were up approximately 5 per- 
cent in 1953; however, the production of distillate fuel oils was 
about 2 percent lower because of the lower yield—-20.7 percent in 
1953 compared with 21.2 in 1952. The larger amounts of distillate 
fuel oil in 1953, as in 1952, were produced in the following refinery 
districts and in the order shown: Texas Gulf Coast, East Coast, 
Indiana-Illinois-Kentucky, California, Louisiana Gulf Coast, and 
Oklahoma-Kansas-Missouri. 

“Transfers” or light crude petroleums used as fuel by pipeline 
companies are considered part of the distillate-fuel-oil supply; how- 
ever, the quantities involved represent only about 0.5 percent of the 
total. Crude petroleum transferred to distillate fuel oil declined 27 
percent in 1953 over 1952. 

Imports of distillate fuel oil increased 59 percent in 1953. The 
quantities imported, however, represented less than 1 percent of the 
overall supply. Netherland Antilles and Venezuela were the major 
dee while important quantities also came from Saudi Arabia and 

ahrein. 
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TABLE 64.—Sales of distillate fuel oil! in the United States, 1949-53, 
by district and State 


[Thousands of barrels] 
District ? and State | 1949 | 1950 1951 1952 1953 
District 1: 

Connecticut...........-...-.---------- 9, 510 11, 067 11,777 12, 286 12, 520 
Delaware..........-.------------------ 1,013 1, 285 1, 556 1, 702 1, 861 
District of Columbia. ................. 2, 246 2, 433 2, 982 3, 3, 458 
eee ci auc MESRINE 3, 824 4, 648 5, 343 6, 863 7,176 
George o ende sd 2, 604 3, 202 3, 062 4, 262 4, 119 
Maine. oca 2, 576 3, 496 3, 935 4, 276 4, 614 
Maryland -...-------------------------- 7, 691 8, 981 10, 898 11,189 11,731 
Massachusetts 19, 741 22, 769 27, 261 28, 0 , 925 
New Hampshire....................... , 945 2, 765 3,102 3, 442 3,370 
New Jersey.....-. ⁵³ A 88 26, 993 30, 521 32, 298 33, 028 33, 124 
New , e 00d entüepP uM 45, 252 52,173 56, 334 59, 373 59, 604 
North Carolina. 3, 491 , 354 5, 490 6,3 7,381 
Pennsylvania 20, 849 „266 34, 585 35, 827 36, 513 
Rhode Island.......................... 3, 408 4, 116 260 4, 343 482 
South Carolina 1, 630 1, 854 2, 202 2, 491 3, 004 
VOTO EE 1,054 1,117 1,166 1, 212 1, 321 
V / AR 5, 380 7,855 9,156 9, 800 , 442 
West Virginia.......................... 554 651 1, 229 1,188 1, 331 

Pl! 2 EE 159, 761 191, 553 217, 536 229, 074 232, 876 

District 2: 

Old aen e coire a uL T eese esee 19, 582 26, 320 28, 517 29, 061 29, 021 
e E 8, 080 10, 776 13, 205 13, 968 15,166 
AAA ⁵ ↄ ò ĩ ⁵ 7, 610 8, 925 9, 791 10, 204 10, 488 
ee EEN 8,185 4, 527 5, 552 5, 695 5, 938 
, cee 27 SQ sa 1, 956 2, 274 2, 753 3, 3, 359 
Michigan 14, 562 18, 493 20, 334 22, 268 22, 351 
Minnesota aaa 10, 094 12, 448 14, 560 15, 478 15, 784 
Missouri... x OSsssissh asa 6, 822 7,815 8, 684 0, 10,854 
Nehren xe ... ee 3, 386 3, 707 3, 829 4,071 4, 378 
North Dakota. 1,616 1, 939 2, 026 2, 456 2, 425 

A A A 8 9, 442 12, 059 14, 474 15, 953 16, 542 
Oklahoma............ Ee 1, 929 1, 928 2, 223 2,192 2, 436 
South Dakota 1, 510 1, 893 2,133 2, 399 2, 626 
TonnessoB. EE 2,125 3, 002 9, 428 9, 487 3, 628 
Wenn. 8, 279 10, 285 11, 437 11, 803 11, 877 

CCC 100, 178 126, 451 142, 946 152, 509 156, 873 

District 3: 
ee ß EE 2, 340 2, 692 2, 846 3,073 3, 186 
Arkanss s gene 2, 162 2, 414 2, 244 2, 325 2, 222 
Louisiana- a Gegen 4,021 4, 619 5, 224 5, 840 6, 212 
Ml cR Ee sss 1,010 1,271 1,507 1,502 1,774 
New Mexico. ..------.-.---..---------- 715 950 972 1, 224 1, 309 
(ED e we ile Lice: 9, 238 12, 790 16, 183 19, 022 19, 046 
A EE 19, 486 24, 736 28, 976 32, 986 83, 749 

District 4: 
e .. erte geseet 1, 683 1, 831 2, 036 2, 503 2, 732 
fe EE 1, 562 1,770 291 2, 457 2, 596 
AA A 1, 965 2, 478 2, 851 3, 063 3, 553 
L EEE RIE 8 1, 474 2, 001 3, 3, 542 
AI AA 1, 504 1, 732 1, 893 2, 103 2, 294 
DO Use 8, 188 9, 812 11, 405 13, 389 14, 716 

District 5: 
ATIZOHB ar ces 1, 021 1,020 1, 233 1, 341 1,329 
e o a e T cO TRE 21, 232 19, 212 22, 031 23, 875 063 
Nell A 1,772 „843 2, 102 2, 158 2, 281 
A A A 6, 343 7,725 8, 534 8, 974 8, 680 
[OD O Atout o kuu uS 11,215 12, 954 14,145 14, 904 14,277 
vk BEE 41, 583 42, 754 48, 045 51, 252 50, 630 
Total United States 329, 196 395, 306 448, 908 479, 210 488, 844 

1 Includes diesel fuel oil. 


2 States are grouped according to petroleum-marketing districts rather than to conventional geographic 


regions. 
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Stocks of distillate fuel oil held at the close of 1953 represented a 
46-day supply at the January 1954 daily rate of demand compared 
with a 48-day reserve at the end of 1952. 

Rail and truck shipments of distillate fuel oils from California to 
other Western States declined from 548,000 barrels in 1952 to 456,000 
in 1953. Tanker shipments of light fuel oils from California to the 
Atlantic seaboard have declined to negligible quantities in recent 
years and totaled only 6,000 barrels both in 1952 and 1953. Receipts 
of distillate fuel oils, including imports, in the West Coast marketing 
area were 2.9 million barrels in 1953 and comprised less than 5 percent 
of the total available supply. 

Tanker shipments of distillate fuel oils from the Gulf area to the 
east coast, which have increased steadily in recent years, declined 
6 million barrels in 1953. The quantity credited to Texas declined 
3.7 million barrels from 1952, while that from Louisiana dropped 2.2 
million barrels from 1952. 

Barge shipments of distillate fuel oils from Texas, Louisiana, Missis- 
sippi, and Arkansas to ports on the Mississippi River and its tributaries 
according to records compiled by the Oil and Gas Division, United 
States Department of the Interior, increased from 7.1 million barrels 
in 1952 to 7.7 million in 1953. Quantities loaded at Texas ports 
declined 0.3 million barrels to 1.4 million in 1953, whereas shipments 
from Louisiana increased 1 million barrels to 4.7 million in 1953. 
Shippers in Arkansas and Mississippi were credited with 1.6 million 
barrels in 1953. The larger share, 7.4 million barrels, of the barge ship- 
ments was unloaded in district 2. District 3 received none by barge, 
but district 1 received 273,000 barrels in 1953. 

Tanker rates for No. 2 distillate fuel oil shipped from Gulf ports to 
New York Harbor fluctuated considerably as reported in Platt's Oil 
Price Handbook. Posted at 43.7 cents a barrel at the end of 1952, 
the 1953 top rate of 47.5 cents a barrel was reached on June 17, and the 
“low” of 22.7 cents was posted on September 29 and reached 34.4 cents 
a barrel by the end of the year. The 1953 average was 32.6 cents a 
barrel compared with 68.9 cents for 1952. l 

Most of the representative distillate-fuel-oil prices were higher in 
1953 than those prevailing in 1952; however, the quotation for No. 2 
intended for shipment at refineries in Oklahoma to northern destina- 
tions was an exception, as it declined. Several minor changes in 
February and March reduced the March average to 7.57 cents a gallon. 
Slightly higher quotations posted in June set the price at 8.13 cents a 
gallon for the second half of the year. The average price for 1953 was 
7.91 cents a gallon compared with 8.10 cents for 1952. The posting 
for No. 2 distillate at New York Harbor reached a low“ of 9.5 cents 
a gallon on April 28 and a “high” of 10 cents on October 15. The 1953 
average was 9.68 cents a gallon, which was slightly higher than the 1952 
average of 9.45 cents. price of 10.2 cents a gallon for diesel fuel at 
shore plants at New York Harbor, dating from July 1952, remained in 
force until June 1953, when it was increased to 10.27 cents. Subse- 
quent changes resulted in a quotation of 9.9 cents a gallon, dating from 
November 23, and an average of 10.22 cents for the year compared 
with 9.87 cents a gallon for 1952. The charge for diesel oil for ships 
at the larger harbors, New York, New Orleans, and San Pedro was 
slightly higher in 1953 than in 1952. 
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RESIDUAL FUEL OIL 


The production of residual fuel oils continued the downward trend 
of recent years, however, the 1953 output was only 1 percent less 
than in 1952. Decreased production in 1953 and a smaller quantity of 
“transfers” from crude were partly offset by a 6-percent increase 
in imports; thus the overall supply was fractionally (0.5 percent) 
higher than in 1952. Domestic demand was 2 percent greater in 
1953, whereas exports declined 5 percent. Only 664,000 barrels of 
residual fuel oils were diverted to storage in 1953 compared with 5.9 
million in 1952. 

Domestic requirements for residual grades of fuel oil increased in 
the first 3 quarters of 1953, but a pronounced decline in the final 3 
months resulted in a net gain of 2 percent for the year. The 8-percent 
decline in the fourth quarter was largely the result of curtailed pur- 
chases of heavy fuel oil by railroads, which were off 40 percent from 
the same quarter of 1952. Bunker loadings on vessels engaged in 
foreign trade were also off 3 percent, and electric power companies 
consumed 9 percent less residual fuel oil in the last quarter of 1953 
than in the last quarter of 1952. Also the final quarter of 1953 was 
unusually warm, and a smaller quantity of heavy fuel oil was needed 
for space heating. 


TABLE 67.—Sales of residual fuel oil! in the United States, 1949-53, by uses 


[Thousands of barrels] 
Use 1949 1950 1951 1952 1953 

Rallo. oso it io dica 63,467 | 60,878 | 54,908 | 240,489 | 28,477 
Vessels (including tankers) 89, 362 92,947 | 107,007 | 110,412 114, 324 
Gas and electric power plants 80, 092 93, 062 70, 550 70, 497 85, 352 
Smelters, mines, and manufacturing industries 122,633 | 148,111 | 157,279 | 158,373 166, 748 
Heating AAA ð . 8 60, 414 72, 716 76, 164 79,151 81,824 
U. S. Army, Navy, Air Force, and Coast Guard....| 22,724 28, 333 38, 054 37,186 30, 435 
Oil company fuel. E 51, 667 53, 263 54, 056 54, 421 61, 243 
Miscellaneous uses...........-....................-.- 4, 574 4, 898 5, 280 5,745 6, 326 
Total United States 494, 933 | 554,208 | 563,388 |? 556, 273 564, 729 

Exports and shipments to U. S. Territories and 
POSses long na 12, 641 16, 228 28, 999 | 227, 701 26, 208 
!!! ias 507,574 | 570,436 | 592,387 | 2 583,974 | 590, 937 


1 Includes Navy Grade and crude oil burned as fuel. 
2 Revised. 


Deliveries of residual fuel oils to railroads declined 30 percent during 
the year, as the railroads continued to convert to diesel equipment. 
Military uses of heavy fuel oil were also 18 percent lower in the same 
period, while oil companies consumed 6 percent less in 1953. Sales 
for oil-company use declined because of a strong shift to competitive 
fuels, such as natural gas, refinery gas, and purchased electricity by 
the refinery branch of the petroleum industry. 

Purchases of heavy fuel oils for bunkering of vessels increased 4 
percent in 1953. Vessels engaged in foreign trade were reported to 
have consumed 2.9 million barrels more than in 1952 and vessels 
using coastal and inland waters 1.0 million barrels more. 

Sales of residual fuel oils to gas and electric power plants increased 
21 percent in 1953 over 1952 a result of much larger consumption by 
electric power plants, which increased 25 percent from 1952. Sales 
to manufactured-gas plants declined from 8.7 million barrels in 1952 

to 7.0 million in 1953. 
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TABLE 68.—Sales of residual fuel oil1 in the United States, 1949-53, by district 


and State 
[Thousands of barrels] 
District ? and State 1949 1950 | 1951 | 1952 1953 
District 1: 
Connecticut 14, 515 16, 845 14, 888 13, 475 14, 377 
Delaware ee. 1, 921 2, 373 1. 888 , 501 2, 558 
District of Columbia. ................. 1, 427 1,188 1, 688 1,915 2, 035 
J A A EE 15, 671 17, 009 20, 322 24, 789 27, 343 
A neh wale -ͤz 4, 227 4, 733 5,619 5,816 6, 573 
"cc ⁵ qu MEME EN 2, 704 3, 550 3,178 4,032 4, 228 
ee 13, 521 14,168 15,814 14, 852 15, 323 
Massachusetts 23, 476 30, 715 29, 883 30, 003 32, 763 
New Hampshire. 1,175 1,873 2, 326 2, 205 2, 467 
New Jersey............................ 37, 973 49, 092 44,776 44, 153 47, 667 
New d ¾/ẽ”'WWm nas 49,168 61,829 52, 684 80, 966 53, 437 
North Carolina. 560 990 1,109 1,257 1, 439 
P TEE 35, 391 41,110 42,614 42, 491 42, 951 
Rhode Island.......................... 8, 508 10, 891 10, 030 9, 756 10, 993 
South Carolina.......................- 2, 610 8, 652 4, 145 6, 230 5, 332 
r ...............- 281 382 300 300 475 
ee 12, 200 12, 883 18,037 20, 294 15, 523 
West Virginia..................-.--..-- 1,366 1, 587 1, 464 1, 337 1, 526 
„„ osssscsssa osa s 226, 604 274, 870 270, 764 275, 462 287, 010 
District 2 
VT WEE 15, 570 19, 517 20, 257 20, 455 20, 823 
Indiana... 3, 15,841 16,850 17, 230 17,679 
ö y pen ORAS 1,176 1,321 1, 365 1,217 1, 051 
J 88 8, 5, 893 7, 110 6, 071 6, 247 
Ste aras 1. 679 1, 007 738 913 
Michigan 11, 40 12, 708 13, 743 14,153 14, 809 
Minnesota.........------.------------- 1, 2, 432 2, 431 2, 430 2,370 
JJ A A 2 az 6, 5, 389 5,379 5,146 5,140 
Nebraska.............................- 422 550 407 334 851 
North Dakota......................... 297 224 120 124 
rr sd t 8 16, 779 18, 004 18,017 17, 670 18, 698 
Oahemgaga ma RR RETE 5, 438 4, 783 3, 890 3,011 2, 351 
South Dakota. 262 294 231 239 232 
Tennessee 919 1, 398 1, 331 1, 097 1, 257 
Wen. 1, 515 1,712 1,861 2, 042 2,118 
Total. A ³⁵ 88 83,817 91, 399 94,163 91, 953 93, 163 
District 3: 
Alabama. caos .........-....-.- 1,891 2,271 2, 417 2,677 3, 873 
Ans 8 1, 833 2, 273 2, 051 1, 497 1, 
Louisiana. ............................ 15, 220 11,221 10, 953 10, 422 9, 929 
Mississlpp all. 314 348 7 173 163 
New Mexico........................... 460 696 632 831 696 
TOTAS EE 48, 481 48, 560 50, 464 46, 508 41, 978 
lll! ssoi sdusias 68, 199 65, 369 66, 674 62, 108 67,645 
District 4: 
Colorado... ...... ... A 783 1,050 1,068 1, 203 1,124 
Ada ³ A CN 480 9⁴⁵ 1,029 1, 067 
E EE 3, 702 4, 222 4, 958 4, 220 8, 276 
SE 3, 639 4,767 4, 979 3 5,351 5, 044 
WYOMING RA 2, 959 3, 024 3, 252 2, 819 2, 162 
Doe... estes ce 11, 563 13, 692 15, 202 3 14, 622 13, 273 
District 5 
Aro... 1, 087 1, 448 1,157 542 
California. ....-.---------------------- 77,171 78, 397 ; 79,127 85,870 
E VE 1,514 2, 889 2, 685 2, 048 
OPeg0OD J Z A Tx. eben 12, 845 12, 429 12,215 13,168 11,186 
Washington 12, 043 13, 715 14, 17, 14, 328 
i A Wes Ru NUTS was 104, 660 108, 878 116, 585 112,128 113, 638 
Total United States 3 494, 933 554, 208 563, 388 3 556, 273 564, 729 


1 Includes some crude o!] burned as fuel. 
3 rs are grouped according to petroleum-marketing districts rather than to conventional geographic 
regions. 
Revised. 
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Sales of residual fuel oils to smelters, mines, and manufacturi 
plants, which represent about 30 percent of the total market demand, 
increased 5 percent, and sales for space heating were up 3 percent in 
1953. . 

Exports and shipments of residual fuel oils to the noncontiguous 
Territories of the United States, which represent about 5 percent of 
the overall demand, declined 5 percent in 1953. The larger quanti- 
ties were credited to Canada, 5.8 million barrels; Mexico, 2.7 million; 
Cuba, 1.3 million; Chile, 1.1 million; and Japan, 7.7 million. 

There was a 1-percent decline in the production of residual fuel 
oils in 1953 because of the lower percentage yield, which was 17.6 
percent in 1953 compared with 18.6 percent in 1952, although 
crude runs at refineries increased 4 percent in 1953. All refinery 
districts reported lower production of residual fuel oils in 1953, except 
California, which supplies &bout 30 percent of the total and reported 
a 3-percent gain in 1953 over 1952; Indiana-Illinois-Kentucky, which 
represented 14-percent of the total reported & 3-percent increase in 
output in 1953; and Arkansas-Louisiana Inland which had a 4-percent 
gain. Production from the east coast, which furnishes about 19 
percent of the residual fuel oils, dropped 1 percent in 1953, while in 
the Texas Gulf area, credited with a fifth of the total output, the 
decline was 2 percent. 

Some heavy crude petroleums are used as fuel in the oil fields and 
for general industrial purposes and are considered “transfers” for 
accounting purposes. "Transfers" represent about 1 percent of the 
total supply and were 11 percent less than in 1952. Transfers for the 
California refinery district declined 15 percent in 1953, and in the 
other refinery areas the decline was 10 percent. | 

Imports of residual fuel oils im 1953 continued to increase and 
were 6 percent greater than in 1952. Imports of fuel oils represented 
23 percent of the available supply in 1953 and came from 12 countries; 
however, the Netherland Antilles and Venezuela were the more 
important sources, as in 1952. 

Residual-fuel-oil stocks held at the end of 1953 were only 1 percent 
above those for 1952. The California refinery district, where about 
43 percent of the heavy fuel oils was held at the end of 1953, reported 
a 17-percent increase during the year, while quantities held in other 
refinery areas declined. Nearly a quarter of the stocks were in the 
East Coast district, where inventories dropped 6 percent during 1953. 
Heavy-fuel-oil stocks in the Indiana-Illinois-Kentucky district, about 
9 percent of the total, were 11 percent lower at year's-end, while those 
held in the Texas Gulf Coast, which represented 13 percent of the 
national total, declined 10 percent. 

Residual fuel oil year-end stocks held at petroleum refineries de- 
clined to 37.4 million barrels, a decrease of 300,000 barrels from 1952. 
An 8-percent increase was reported for quantities held at bulk plants 
and in pipelines. 

Year-end stocks of heavy fuel oils represented a 28-day supply at 
the January 1954 daily rate of demand, compared with a 26-day supply 
on December 31, 1952. 

Oil companies operating in the Pacific Coast area shipped 21.3 
million barrels of residual Puel oils out of the area in 1953, 2.2 million 
barrels more than in 1952. Exports represented the larger share of 

346805—856—— 29 


442 MINERALS YEARBOOK, 1953 


these shipments and increased by 1.5 million barrels to 14.9 million 
in 1953. Shipments to Alaska and Hawaii also increased to 6.1 
million barrels in 1953, while those conveyed by rail and by truck, small 
in volume, declined to 204,000 barrels in 1953. There were no tanker 
shipments of heavy fuel oils from California to the east coast in either 
1952 or 1953. Imports and other shipments of residual grades of 
fuel oil into the West Coast marketing area declined from 1.7 million 
barrels in 1952 to 766,000 barrels in 1953. 

Water movements of residual fuel oils from Gulf ports to Atlantic 
coast terminals increased 8 percent from 59.1 million barrels in 1952 
to 63.9 million in 1953. Shipments from Texas increased 14 percent, 
whereas those from Louisiana declined 24 percent from 1952. 

Barge shipments of heavy fuel oils from Gulf ports and Arkansas to 
terminals on the Mississippi River and its tributaries have fluctuated 
sharply from 6.1 million barrels in 1951 down to 2.8 million in 1952 
and then up to 4.1 million in 1953. Texas shippers were credited 
with 3.2 million barrels of the total barge shipments in 1953 com- 
pared with 2 million barrels in 1952, and those from Louisiana in- 
creased from 786,000 barrels in 1952 to 913,000 in 1953. The quan- 
tity of residual fuel oils shipped by barge from Mississippi and Ar- 
kansas declined from 25,000 barrels in 1952 to 6,000 in 1953. There 
was little change in the quantity unloaded in district 1, whereas 
quantities unloaded in district 2 rose sharply from 656,000 barrels in 
1952 to 1.9 million in 1953. One thousand barrels was reported for 
district 3 in 1952 but none in 1953. 

There were numerous changes in 1953 in the tanker rate for Bunker 
“C?” fuel oil shipped from Gulf coast ports to New York, with a sharp 
downward trend for the year. The rate of 43.8 cents a barrel on 
December 31, 1952, was reduced to 41.7 cents on January 7, 1953, 
and was the “high” for the year. The “low” of the year (22 cents 
a barrel) was posted on September 21, followed by an upward trend to 
30.8 cents at the end of the year. The average rate for the year was 
31.5 cents a barrel compared with 74.7 cents for 1952. | 

There were some nominal changes in representative residual-fuel- 
oil prices during 1953 compared with those prevailing in 1952. An 
average price of $1.03 & barrel dating from July 1952 for No. 6 fuel 
oil intended for shipments to northern destinations at refineries in 
Oklahoma was reduced to $1.00 on February 16, 1953. An upward 
trend started during June, and by the end of the year the rate quoted 
averaged $1.55 a barrel. The average for 1953 was $1.15 a barrel 
compared with $1.20 in 1952. No. 5 grade at New York Harbor 
dropped to $2.55 a barrel on January 16, 1953 for the “low” of the 
year, but subsequent changes in April and June increased it to $2.77, 
which held for the rest of the year. The quotation for Bunker “C” 
at New York Harbor followed a similar pattern, increasing from a 
“low” of $2.00 a barrel posted on January 19, 1953, to $2.25 on June 
26, where it remained to the years-end. Bunker “C” at New Orleans 
was quoted at $1.60 a barrel from August 1952 to early April 1953, 
when 1t was increased to $1.70. Two price changes in June increased 
the rate to $1.95 a barrel for the second half of 1953. A posting of 
$1.70 a barrel for Bunker “C” at San Pedro, Calif., dating from 
January 1952 was changed to an average of $1.75 and then to $1.80 
SE 1953, and this quotation was maintained until the year 
end. 
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LUBRICANTS 


The total demand for lubricating oils and greases has shown great 
variation from year to year. The quantity for automotive use has 
been affected by the improvement of quality, so that less frequent 
changes are necessary, and by the increasing practice of reclaiming 
lubricating oil for reuse. Industrial uses may vary with changes in 
total industrial activity. No figures are available on the relative de- 
mand by uses. 

Total demand declined from 54.2 million barrels in 1952 to 53.5 
million in 1953, with a drop of 3.0 million barrels in exports more 
than offsetting a gain of 2.3 million in domestic demand. The daily 
average increase in domestic demand was 6.3 percent in 1953 com- 
pared with a 10.0 percent decline in 1952. 


TABLE 70.—Salient statistics of lubricants in the United States, 
1952-53, by month and district 


Production Yield Domestic de- | Stocks, end of 

(thousands of (percent) mand (thou- period (thou- 
Month and district barrels) sands of barrels) | sands of barrels) 

1952 | 1953! | 1952 |19531!| 1952 | 1953! | 1952 | 19531 

By month: i 
l 4, 963 4, 210 Ce 1.9 3, 381 3,032 | 9,856 11, 250 
February. 4,456 | 3,596 .3| 1.8 | 2,830 | 2,931 | 10,049 | 11,224 
22 y 4, 921 4, 321 2. 4 2. 0 2, 989 8, 229 | 10,169 11,134 
April: ³·¹wꝛ¹ cerato scu cecus 4,831 4, 271 2.5 2.1 3, 510 3, 625 , 154 10, 801 
TCC bb 3, 492 4, 572 2. 3 2.2 2, 530 3, 444 9, 610 10, 873 
J!Ä 0 ͤ 8 4,855 | 4,203 | 2.42.0 3,409 3, 470 9, 10, 611 
Jüly AA AE EORR 4,668 | 4,321 2.2 1.9 3, 224 | 3,905 | 9,775 9,879 
Asi 8 4, 857 4, 627 2.2 2.1 3, 345 3, 646 9, 620 9, 
September. .! ..... 4,694 | 4,562 2.2 2.2 3,437 | 3,563 9, 745 9,700 
e SN . .......-..-..-- 4, 4, 647 2.3 2.2 3,709 3,384 | 9,869 9, 726 
November........................... 4,507 | 4,553 | 2.1 | 2.2| 2,800 | 3,211 | 10, 561 9, 846 
December........................... 4,416 | 4, 572 2.0| 2.1 | 3,001 | 3,041 | 11,021,| 10,070 
lil EE 55,600 | 52, 545 2.3 2.1 | 38,165 | 40, 481 | 11,021 10, 070 
By district: 

East Coast 10, 771 9, 424 2.8 2.4 9,142 2, 763 
Appalach ian 4, 970 41, 872 7. 4 6.7 870 1, 136 
Indiana, Illinois, Kentucky, eto 5, 220 4, 917 1.2 1.1 1,180 1,145 
Oklahoma, Kansas, etc.............. 4, 258 3, 564 2.1 1.7 690 517 
e 133 145 .1 <2 (2) (3) 7 18 
Texas Gulf Coast 17,944 | 17,941 3.1 2.9 3, 322 2, 980 
Louisiana Gulf Coast 5,555 | 4,939 | 2.9) 2.4 805 475 
Arkansas, Louisiana Inland, etc..... 1,965 | 1,930 | 6.4 5.9 138 202 
Rocky Mountain.................... 200 199 .2 .2 112 97 
California coccion 4,584 | 4,614 | 1.3| 1.2 755 737 
WOW) AA 22 ss snie penc 55,600 | 52,545 | 2.3 | 2.1 | 38,165 | 40,481 | 11,021 | 10,070 


1 Preliminary figures. 
2 Figures not available. 


Production of lubricants has become less concentrated geograph- 
ically, so that the production by refinery districts is of 1 8 interest. 
The most important producing districts in 1953 were the Texas Gulf 
with 34.1 percent of the total, the East Coast with 17.9 percent, the 
Louisiana Gulf and the Indiana-Illinois with 9.4 percent each, the 
Appalachian district with 9.3 percent, and California with 8.8 percent 
of the total. The large percentage in the coastal districts is the result 
of the large export trade in lubricants that may be affected by new 
installations in foreign refineries. 
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TABLE 71.—Average monthly refinery prices of five selected grades of lubricating 
oil in the United States, 1952-53, in cents per gallon 


[National Petroleum News] 
Aver- 
Year and grade Jan.] Feb.] Mar.] Apr.] May June] July Aug.] Sept. Oct. Nov. p 
year 
1952 
Oklahoma: 
200 viscosity, No. 3 color, | 
neutral 18. 00/17. 05/16. 81/16. 50/16. 50/15. 551 5. 001 5. 00] 14. 8114. 50/14. 46/13. 10] 15. 61 
150-160 viscosity at 210°, 
bright stock, 10-25 pour 
67)... 8 29. 25 28. 77 28. 75,28. 7628. 7527. 8027. 25127. 25| 26. 87/26. 25125. 36/23. 09] 27. 34 
Pennsylvania: 
200 viscosity, No. 3 color, š 
neutral 420-425 , 25 S 
pour testi 29. 50/29. 50|29. 50|29. 50129. 50/29. 50129. 40/28. 75| 28. 55128. 50/28. 50|28. 11| 29. 07 
600 steam-refined, cylinder 
stock, filterable............ 25. 00/25. 00125. 00/25. 00/25. 00/25. 00125. 00/25. 00| 25. 00/25. 00125. 00|25. 00] 25. 00 
South 'Texas: 500 viscosity, 
No. 214-334 color, neutral. 15. 00/15. 00/15. 00/15. 00/15. 00/15. 00/15. 00|15. 00| 15. 00115. 00/15. 00115. 00] 15.00 
1953 
Oklahoma: 
200 viscosity, No. 3 color, 
neutral. ....-.-------------- 12.74112, 63112. 63/12. 63/12. 78/13. 00/14. 63/14. 50] 14. 60114. 50114. 43|14. 25] 13. 60 
150-160 viscosity at 210%, 
bright stock, 10-25 pour 
11111771 22. 22/21. 46/21. 24 21. 00/20. 48 19. 7521. 14/20. 77| 20. 75020. 75/20. 62119. 88| 20. 84 
Pennsylvania: 
200 viscosity, No. 3 color, 
neutral 420-425 flash, 25 l 
pour test 27. 58,26. 00 26. 00 26. 00,25. 77 25. 17/25. 00/25. 00| 25. 00/23. 26122, 80|22. 50| 25. 00 
600 steam-refined, cylinder | | 
stock, fllterable............ 24. 26 20. 61119. 94:19. 50,18. 66118. 50/18. 50/18. 50| 18. 38/15. 82/15. 0013. 93| 18. 47 
South Texas: 500 viscosity, | | 
No. 234-314 color, neutral. .|15. sid Ve 64/14. i on a 50,14. 28/15. 61/15. 75| 15. 75/15. 75/15. 75/15. 45| 15.12 


LIQUEFIED GASES 


The sale of liquefied gases for fuel, chemical, motor-fuel, and in- 
dustrial uses has expanded rapidly, and these gases now rank after 
kerosine in total demand. Liquefied gases are derived from two 
sources, production from liquids recovered from natural gas at 
natural gasoline and allied plants and at refineries from the treat- 
ment of still gas. The products are identical. The new supply 
consisted of 27 percent produced at oil refineries and 73 percent pro- 
duced from natural gas. 

The total demand for liquefied gases amounted to 124.4 million 
barrels in 1953, including exports of 3 million and a domestic demand 
of 121.4 million barrels, an increase of over 12 percent. In 1953 
about 50 percent of the domestic sales was for domestic and commercial 
fuel uses, 20 percent for chemical uses, 10 percent for use in internal- 
i engines, and 8 percent for the production of synthetic 
rubber. 
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JET FUELS 


Data on jet fuels were first collected in 1952. At present, produc- 
tion is primarily for military aviation use and for a small export, 
Jet fuels are blended from various amounts of low-grade gasoline, 
distillate fuel, and kerosine at the refineries. In 1953 the average 
blend consisted of 70.2 percent gasoline, 18.3 percent kerosine, 
and 11.5 percent distillate fuel. The average percentages for 1952 
were 71.4 percent gasoline, 16.9 percent kerosine, and 11.7 percent 
distillate fuel. 

Total demand for jet fuels increased from 20.1 million barrels in 
1952 to 34.9 million in 1953, a daily average gain of 74 percent. 
Exports were negligible in 1952 and 0.4 million barrels in 1953. 
Before 1952 jet-fuel data were included in the production, stocks, 
and demand of the products from which it was blended. 


OTHER PRODUCTS 


Wax.—Wax is used primarily for waterproo containers and 
paper and for candles. In 1953 the total demand for wax was 5 
illion barrels, including exports of 1.1 million and a domestic demand 
of 3.9 million (converted at the rate of 280 pounds to the barrel). 
Coke.—Petroleum coke is a residue of cracking operations and is 
used for electrodes, for refinery fuel, and as a domestic furnace fuel. 
Total demand was 21.3 million barrels in 1953, which included ex- 
orts of 3.7 million barrels and a domestic demand of 17.6 million 
arrels (converted at the rate of 5 barrels to the short ton). About 43 
percent of the total production was in the Indiana-Illinois refinery 
district, where intensive cracking operations produce a high percentage 
of gasoline and distillate fuel. 


TABLE 73.—Average monthly refinery price of 124°-126° white crude scale wax 
at Pennsylvania refineries, 1949-53, in cents per pound 


[National Petroleum News] 


— | ——— —WAUĩ . ss ss | ms —.—— | ee | aa 


1919 8 38 | 5.23 | 5.28 | 5.25 | 4.97 | 4.95 | 4.92 
1950 eee 4.24 | 3.63 | 3.63 | 3.63 | 3.59 | 3.50 | 3.51 
11! e 6.64 | 6.63 | 6.63 | 6.55 | 6.30 | 6.10 | 5.75 
19833 8 4.83 | 4.73 | 4.40 | 4.38 | 4.35 | 4.25 | 4.14 
Ci ET 8 3.81 | 3.81 | 3.90 | 4.34 | 4.56 | 4.85 | 5.00 


Still Gas.— The production of still gas increased from 95.3 million 
barrels in 1952 to 102.2 million in 1953 or from 343 billion cubic 
feet to 480 billion. The conversion from cubic feet, as reported, to 
barrels is in terms of the crude-oil equivalent to balance the refinery 
input and output and not on the basis of actual heating value. Most 
of the still gas is consumed as refinery fuel. 
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TABLE 74.—Salient statistics of petroleum coke in the United States, 
1952-53, by month and district ! 


Domestic Stocks, end 
Dee Yield demand of period 
barrels) (percent) (thousands of | (thousands of 
Month and district barrels) barrels) 


1952 | 1953? | 1952 |1953?| 1952 | 19532 | 1952 | 1953 2 


—— |——— |——— v — —À—Ó— • —ã—ᷣ——— —— 


By month: 
Der,, . .. . . . . l... .. ...-- 1,657 | 1,683 | 0.8] 0.8 | 1,203 | 1,284 670 555 
Fu S: S. ei Su os 1,551 | 1,622 .8 .8 | 1,076 | 1,205 710 649 
E BEE EE 1,604 | 1,668 .8 .8 ,241 | 1,342 818 700 
lll A SS ss ss 1,479 | 1,707 .8 .8 888 | 1,406 797 769 
MOV ss 1, 00 1,850 SÉ .9 700 | 1,404 788 948 
VUNG AA ⁰ͤ Aso SSO wS 1,335 | 1,752 .7 .8 | 1,060 | 1,523 612 775 
/ 8 1,529 1, 869 .7 .8 | 1,310 | 1,666 517 705 
Ee EE 1,583 | 1,920 .7 .9 | 1,206 | 1,492 490 769 
September........................... 1,616 | 1,885 .8 .9 | 1,343 | 1,593 484 781 
A e nice EE ,568 | 1,821 vd .8 | 1,303 | 1,666 435 603 
November........................... 1,553 | 1,900 4 .9 | 1,198 | 1,622 482 686 
Bo AA e 1,645 | 1,930 .8 .9 | 1,395 | 1,394 $13 860 
% s iissense iisa ciiian 18,123 | 21,607 7 .8 | 13,923 | 17, 597 513 860 

By district: 
East: Coast A 1,439 | 1,515 4 E AV SE AE AA 
Appalachian......................... 257 285 .4 .4 1 3 
Indiana, Illinois, Kentucky, etc..... 8,503 | 9,267 | 1.9] 2.0 167 541 
Oklahoma, Kansas, et 1,490 | 2,508 Py an te 48 121 
Texas Inland........................ 347 339 .4 .4 (3) (3) 37 29 
Texas Gulf Coast.................... 1,432 | 1,788 .2 .8 2 2 
Louisiana Gulf Coast. 1,023 | 1,681 5 8] — wd — q o ||------- 13 
Arkansas, Louisiana Inland......... 675 874 | 2.2 | 2.7 60 54 
Rocky Mountain.................... 818 | 1,165 9| 1.3 17 61 
ee AER EE EE E 2,139 | 2,185 6 .6 181 36 
!! o 22 8 18,123 | 21,607 7 .8 | 13,923 17, 597 513 860 


1 Conversion factor: 5.0 barrels to the short ton. 
? Preliminary figures. 
3 Figures not available. 


TABLE 75.—Production of still gas in the United States, 1951-53, by districts 


1951 1952 

District 1 Millions TUM 

thousands | 9f cubic thousands 

of barrels of barrels 
East Gast 13, 057 
Appalachia nn 4, 204 
Indiana, Illinois, Kentucky, etc..... 22, 753 
Oklahoma, Kansas, eto 6, 887 
Texas Inland....................... 4, 848 
Texas Gulf Coast................... 26,133 
Louisiana Gulf Coast 5,729 
Arkansas, Louisiana Inland, etc.... 1,115 
Rocky Mountain 3, 648 
WAT ee EE 13, 869 
T'0t8] z; 2. 22 ³˙Ü¹¹ KC 346, 658 342, 990 102, 243 


1 Preliminary figures. 


Asphalt and Road Oil.—These products are used primarily in 
building materials and in road construction. In 1953 total demand 
for asphalt amounted to 73.8 million barrels, including exports of 
1.7 million and a domestic demand of 72.1 million barrels (converted 
at the rate of 5.5 barrels to the short ton). The domestic demand 
for road oil was 6.6 million barrels. Sales of asphalt and types of 
products are contained in the Asphalt chapter of the Minerals 
Yearbook. 
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Miscellaneous Oils.—The production of miscellaneous oils rose from 
7.3 million barrels in 1952 to 9.1 million in 1953. 


TABLE 76.— Production of miscellaneous finished oils in the United States in 1953, 
. by district and class 


(Thousands of barrels] 


Petro- | Absorp- | Medici- 
latum !| tion oil nal oil 


Appalachian........................... 
Indiana, Illinois, Ken 
Oklahoma, Kansas, etc 


1 Conversion factor: 300 pounds to the barrel. 


INTERCOASTAL SHIPMENTS 


The major intercoastal shipment of crude oil and products was from 
Gulf-coast ports to east-coast ports. In the past considerable quanti- 
ties have moved from the west coast to the east coast, but in 1953 
totaled only 0.7 million barrels. 

Total Gulf-east-coast shipments amounted to 620.9 million barrels 
in 1953, a gain of 6.7 million over 1952. Crude-oil shipments totaled 
176.8 million barrels, & decline of 2.9 million, while product shipments 
totaled 444.1 million barrels in 1953, a gain of 9.6 million. The princi- 

al changes by products were increases of 11.2 million barrels for gaso- 
[ine and 4.8 million for residual oil and decreases of 5.9 million for 
distillate fuel and 2.9 million barrels for kerosine. "The continued 
decline in crude shipments is related to the increase in imports. The 
increased gasoline shipments reflected the strong market for that 
product in 1953, whereas the declines in distillate fuel and kerosine 
were evidence of the relatively weak demand for heating oils in 1953. 


FOREIGN TRADE’ 


Foreign trade statistics in this section are as reported by the United 
States Department of Commerce and may differ slightly from those in 
other sections of this chapter. Bureau of Mines petroleum import data 
pertain to continental United States only, while export statistics include 
not only foreign countries, but also shipments to the Territories. Crude- 


Mn imports shown elsewhere are obtained by the Bureau of 
Mines from petroleum companies in order to balance refinery reports and 
do not 553 a country of origin and country of destination breakdown, 


as do Department of Commerce statistics. 


1 By F. X. Jordan, Oil and Gas Division, U. S. Department of the Interior. 
346805—5 6—80 
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Imports.—According to Bureau of Mines data, total imports of 
crude petroleum and petroleum products into continental United States 
in 1953 averaged 1,050,000 barrels daily, an increase of 10 percent over 
the previous year. Crude petroleum and residual fuel oil together 
comprised 97 percent of the total mineral-oil imports in both years. 
Crude petroleum alone represented 62 percent of the total imports in 
1953 compared with 60 percent in 1952. Imported mineral oils con- 
stituted 12.8 percent of the total new supply of mineral oils in con- 
tinental United States in 1953 compared with 12.2 percent in 1952. 
Total imports of mineral oils exceeded total exports, including ship- 
ments to the Territories, by 161 percent in 1953 compared with 120 
percent in 1952. 

According to United States Department of Commerce data, in 1953 
crude-petroleum imports rose 13 percent above 1952. Venezuela 
continued to be the principal supplier of crude petroleum to the 
United States, but the Venezuelan share of the total decreased from 
58 percent in 1952 to 50 percent in 1953, as imports from that source 
E 3.3 million barrels. Crude imports from Mexico decreased 
nearly one-half from the previous year. Canadian receipts continued 
to rise and again were more than twice the volume of the previous 

ear. Crude-petroleum imports from the countries of the Middle 

ast increásed 41 percent. Receipts from Qatar were almost 8 times 
as large as in 1952, from Kuwait 45 percent higher, from Saudi Arabia 
26 percent higher, and from Iraq 124 percent higher. There were no 
imports of Iranian crude oil. Receipts of crude petroleum from 
Sumatra, Indonesia, rose from 3.6 million barrels to 14.4 million 
barrels in 1953; as & result, there were no imports of crude petroleum 
from British Borneo (transshipped from British Malaya), as in 1952. 

Residual-fuel-oil imports into continental United States and the 
Territories increased 6 percent in 1953. The Netherland Antilles and 
Venezuela supplied 92 percent of the total in 1953 compared with 98 
percent in 1952. Receipts from the Netherland Antilles were almost 
13 million barrels lower than in 1952, but offsetting was the 12-million- 
barrel gain in receipts from Venezuela. Residual-fuel-oil imports 
from Mexico were significantly higher in 1953 than in 1952. Com- 
paratively minor volumes of residual fuel oil were received from both 
France and Italy in 1953. 

Imports of distillate fuel oil increased 1.4 million barrels, and the 
Netherland Antilles and Venezuela continued to supply the bulk of 
this product; the Middle East countries of Bahrain and Saudi Arabia 
supplied virtually all of the balance. | 

Unfinished-oil imports as reported by the United States Department 
of Commerce decreased 38 percent from 1952. Receipts from Mexico 
dropped 1.9 million barrels and those from Venezuela almost 1 million 
barrels; however, Trinidad, which had shipped no unfinished oils to 
the United States in 1952, shipped 1.6 million barrels of these oils 
during 1953. 
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TABLE 79.—Crude petroleum and petroleum products imported for consumption 
into continental United States, 1952-53, by countries, in thousands of barrels 1 


[U. 8. Department of Commerce] 


Mis- 
Crude Dis- | Resid- Unfin- 
Gaso- | Kero- As- cella - 
Country o line 3 | sine 90155 Sen phalt "ua E Total 
1952 
North America: 

AAA 51,113 | 5999 (6) 14 48 (6) 5145 1 2, 320 
Canal Zona „„ )%%%/ͤͤ¾˙!. EE 
Dominican Republik jh „„ r (6) 
ane A A A AA A 5 AR IRA EE 
Mess. %%“ A DEE 1,168 |....... 1,852 |....... 11, 364 
Netherlands Antilles 605 20 51, 915 | 598,461 | 2,641 d ei ems 103, 645 
Trinidad and Tobago 101 9 23 | 1,615 29 |........|.....-- 1, 

Otel BEE 6 0,457 |51, 705 29 1, 956 101, 301 | 2,670 | ^ 2, 000 1 119,119 

South America: 
Argentina- A A A A A A A E 8 

JT det n ³»—³AA T. . E 6) 
lr GE, 8 CCC 1 
Colombia. / ĩ˙ↄ¼ ſ¼) ... 2252 16, 234 
Ecuador & JP ĩðW//];* mr 8 6) 
Venezuela.................. 119,325 | 5271 |....... 5 599 | 5 30, 641 65 1,237 PA 152, 138 

Del!!! 8 135,559 | è 271 |....... $600 | 5 30, 641 65 1,237 REP 168, 373 

Europe: 

Belgium-Luxembourg.......|.........|.......].-.-... |]... ... |---| 22 fee (t) (6) 
o AE A A EECH (6) L EE, EE (0) 

Germany, West 2-22]. 22. . . |... .... |... .. (0) (8) |.......- (6) (6) 
III T a sss A E EE A (0) te 
Ag TEE PA Ee, A PA uu zz eade (CO A (6) 6) 
WTE aA: AAA O PRA Oe (6) JJ (5 
Switzerland ))))! A 8 (8) (6) 

A AI E A Ee L A O A 

United Kingdom Fh 8 (6) (6) (6) (6) 

Pots! (6) (8) E (5 8) 2| (0) | (6) (t) 2 
E A O DE 442 3 478 
British Malay a. 1.6000 “ns 1 5 c e 1,612 
Indonesia 3,641... 162 |...---.|--------|-------| 3, 810 

JJ sZ. 2. S.S 106] AA 222 A E sanie salida de dade 706 
EN WEE y 8 dd: ;ͤXͤ . PA 
Künalt Ci p O OS EE 26, 652 
Ar end e LK TV WE EE EEN . WEEN 406 
Saudi Arabia. .............. 5 29, 461 49 552 TCF 30, 064 
Sl! dana 62, 476 4999 995 240- |. A EE WEEN 63, 766 
Africa: Spang SE EE 
Grand total 5207, 492 |s2,025 | 29 53,551 |8132,192 | 2,735 | ^ 3,237 1 351, 262 
Imports into United States 
erritorles and possessions 
from foreign countries: 

Bo uyu l.l A Doe ce A ARO 
e ß 499 5746 h.. AA 1, 504 
Puerto Rico 5316 29 850 | 52,939 FFF 3, 375 

e ß $ 366 29 | 5796 | 53,648 E A 22 222 4, 880 

Total net imports into 

continental United 
tates -2 ---.---- 5207, 402 |51,659 |....... 52,755 |5128, 544 | 2,694 | 5 3, 237 1 346, 382 


— | — M] +— ` — | ———QÁ—— ` eg —ͤ— ——— 


For footnotes, see end of table. 
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TABLE 79.—Crude petroleum and petroleum products imported for consumption 
into continental United States, 1952-53, by countries, in thousands of barrels 1— 
Continued 

[U. 8. Department of Commerce] 


Mis- 
Crude Dis- | Resid- Unfin- 
Gaso- | Kero- AS- cella- 
Country tro- illate ual ished Total 
um line? | sine oll 3 oll 4 phalt oil neous 
1953 
North America: 
Canada 2, 650 58 (6) 3 147 (0) 150 1 | 3,009 
Leeward and Windward Ss 
Mexico 4,342 RS SN E 8| 7,422 |.......|--------|-------| 11,772 
Netherlands Antilles 440 2,348 | 85,539 | 2, 490 „ 90, 819 
rinidad and Tobago.......|.........].......|.-.--.- 1 2, 3 | 1,569 |....... 3, 
l iritududesna 6, 992 498 (6) 2,360 | 95,521 | 2,503 | 1,721 1 109, 596 
South America 
Colombia. .................. A A L: TE A A 15, 634 
Ecuador pr OO nce cole ² •mmꝛ 0m. WEE 
Venezuelas 116,059 |.......]....... 1,567 | 42,613 45 291 |....... 160, 575 
NC BEEN 131,349 |.......]....... 1,567 | 43,047 45 211 176, 299 
Euro 

ran cao A nas S 488 |.......|......-- VW 
Germany, Weste ll () |........ 6) (0) 
(KEE MO A A 8 7 
Netherlands. u. sss. ] ð W 3 Y 
Switzerland 8 J ͤ -: ? 8 (6 (6) 
United Kingdom. ..........|........- (° (B. EE (9 N (6) (8) 

rl! EE (6) (6 |....... 696 2 A (0) 698 

Asia: 
AAA A O A rr A EEN 251 
Indonesia JJ%% ]WAWAↄ A 8 14, 426 
Er.... AN / / ͥ oi m A 8 1, 576 
Japan. ˙² O D y PAE NG E, A 
Na eet m )))) EE as i i; 22222 38, 569 
SERIA em atus d EE rr // EE E / s... |. d LOU 
Saudi Arabia 37, 150 84 |......- 826 /h 38, 316 
E EE 94,871 89 |.......| 1,072 265 44 96, 297 
Oceania: Küste 88 (0) (6) 
Grand total... 233,212 212 587 | (6) 4,999 | 139, 529 | 2, 550 | 2, 012 1 382, 890 
Imports into United States 
Territories and possessions 
from foreign countries: 

ETA 8 F A A 5 
Hawall.....................|........- 89 |....... 046 ///;ö;öoõOͤ 8 841 
Puerto Ricoo 35 |..... - 24 3, 323 46 |. 2... EEN 3, 428 

/// o˙w⅛ͥ⅛ñↄnͤ⅛mq¼̃‚ ] h A 2 cece 670 3, 429 AB DEE 4. 274 

Total net imports into | 

continental United 
FF 233, 212 458 (4) 4, 329 £90; 100) 2,504 | 2,012 1 378, 616 


es Compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from records of U. 8. Department of 
ommerce. 

* Includes naphtha but excludes benzol (thousand barrels: 1952—1,041; 1953—490). 

3 Includes quantities imported free of duty for supplies of vessels and aircraft. 

‘ des quantities imported free for manufactures in bond and export, and for supplies of vessels and 


5 Revised figure. 
* Less than 1,000 barrels. 
* Assumed source; classified in import statistics under ‘‘Arabia Peninsular States, N. E. C.” 
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Exports.—Exports of crude petroleum and refined petroleum prod- 
ucts (including shipments to the Territories) decreased 7 pereent from 
1952. Crude-petroleum exports were 25.percent lower and total 
refined-product exports 3 percent lower. Exports of gasoline, liquefied 
gases, wax, and miscellaneous oils were higher in 1953, while exports of 
other refined products were less than for the previous year. 

Continental United States continued to be a net importer of mineral 
oils, as the excess of all petroleum imports over exports, including ship- 
ments to the Territories, rose from 190 million barrels in 1952 to 237 
million in 1953. The excess of crude-petroleum imports over exports 
increased from 183 million barrels to 217 million, and the excess of 
residual fuel oil rose from 101 million barrels to 110 million in 1953. 
Exports of all other refined products exceeded imports of those prod- 
ucts by 90 million barrels compared with 93 million in 1952. 

Crude-petroleum exports were 25 percent lower than in 1952, almost 
entirely the result of the 6.1-million-barrel drop in shipments to Can- 
ada. Exports to Argentina and to Europe were also lower in 1953. 
Slightly higher shipments to Cuba and Japan were reported. None 
was shipped to the Territories. 

United States Department of Commerce statistics show that exports 
and Territorial shipments of gasoline increased 1.5 million barrels. 
Country destinations of certain grades of aviation gasoline may not be 
published for security reasons, but the quantities are included in the 

and total. The limited country breakdown available indicates that 

arger shipments to North America, especially Canada, accounted for 

most of the gain over 1952. Exports to refining centers in the Nether- 
land Antilles were 0.9 million barrels less than in 1952 because of 
lower blending needs in that petroleum-refining area. Exports, 
including aviation gasoline, to Europe, were 39 percent lower than in 
the previous year, with substantially lower shipments to the United 
Kingdom, West Germany, and Norway. Exports to Asia were 
slightly under the 1952 totals. Shipments to Oceania increased 
slightly, as the larger volume to New Zealand was partly offset by 
reduced deliveries to Australia. "Territory shipments were 5 percent 
higher than in 1952. 

United States Department of Commerce statistics show that out- 
going shipments of kerosine were 7 percent less, due primarily to 
exportation of smaller quantities to the United Kingdom, Argentina, 
Uruguay, and Pakistan. Notably higher shipments of kerosine went 
to India in 1953. 

Distillate-fuel-oil exports decreased 3 percent in 1953. The largest 
decreases were in shipments to the Netherland Antilles for blending 
purposes and to the bunkering port of Aden. Exports to Europe 
increased 1.5 million barrels and those to Canada 0.4 million. Ship- 
ments to Cuba, Japan, and Oceania were also larger. 

Exports (including shipments to the Territories) of residual fuel oil, 
according to U. S. Department of Commerce data, declined 6 percent. 
Principal decreases were: Europe, 1.4 million barrels; Canada, 1.2; 
and Oceania, 1.1 million. Exports to Japan increased 3.2 million 
barrels, to Alaska and Hawaii 0.7 million, and to Mexico 0.6 million. 

Lubricating-oil exports dropped 3.0 million barrels from 1952. 
Destinations of certain grades of lubricating oil are not available for 
security reasons, but the quantities are included in the grand totals. 
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The limited breakdown available indicates that shipments declined to 
all major geographical areas except North America and the Territories. 
Exports to countries in Asia, Africa, and Oceania decreased 48, 53, 
and 59 percent, respectively. The largest volume declines were in 
shipments to India, Japan, Egypt, Union of South Africa, Australia, 
and New Zealand. Europe, our largest export market area, took 
4 percent less than in 1952, with lower shipments to France, Nether- 
lands, Turkey, and Italy, partly offset by larger shipments to the 
United Kingdom, West Germany, and Sweden. Shipments to Canada 
rose 21 percent. 

Among the other refined products, exports of asphalt were 26 per- 
cent lower because of reduced shipments to Asia, and shipments of 
petroleum coke were 13 percent lower; the largest decrease was in 
shipments to Japan. Exports of liquefied gases, confined almost 
entirely to Western Hemisphere countries, rose 25 percent. Ship- 
ments of wax and petrolatum increased 9 and 25 percent, respectively. 
Miscellaneous oils (including jet fuel and grease) were up 68 percent 
over the previous year. Country destinations for jet-fuel exports 
are not available for security reasons, but the quantities are included 


in the grand totals. 
WORLD PRODUCTIÓN ! 


World crude-petroleum production increased 6 percent in 1953 to 
total 4.8 billion barrels (13,073,000 barrels daily). The largest 
pus over 1952 were for the United States, 70.2 million barrels; 

raq, 69.2 million; Kuwait, 41.2 million; the U. S. S. R., an estimated 
40.6 million; Canada, 19.7 million; &nd Indonesia, 12.7 million. 
Because of weakness in the export market for heavy crude petroleum, 
production in Venezuela and in Mexico decreased 16.0 million and 4.8 
million barrels, respectively. The United States furnished 49.5 
percent of the world production in 1953 compared with 50.8 percent 
the previous year. The countries of the Middle East (Bahrain, 
Iran, Iraq, Kuwait, Qatar, Saudi Arabia, Turkey, and Egypt) in- 
creased their share of the world total from 17.3 percent to 18.9, even 
though Iranian production was still limited to small local require- 
ments. Venezuela, the world’s second largest producing country, 
supplied 13.5 percent in 1953 compared with 14.6 percent in 1952. 

In June 1953 there was a general price increase for crude petroleum 
in the United States. The price of 36° gravity Mid-Continent 
crude, which had remained fairly steady at $2.57 per barrel since late 
1947, was increased $0.25. This increase was reflected in the Carib- 
bean postings; later, Middle East crude-oil prices were generally 
increased $0.22 in the Persian Gulf and $0.10 at eastern Mediterranean 
loading ports. 

Canadian crude-petroleum production increased 32 percent, with 
the Province of Alberta supplying 95 percent of the total. At the end 
of the year 60 areas in Alberta, were officially defined as fields. Red- 
water and Leduc-Woodbend fields continued to be the main sources 
of oil production. The former furnished 30 percent of the Province 
total and the latter 27 percent compared with 41 and 30 percent, 
respectively, reported in 1952. The 718-mile, 24-inch-diameter, 
Transmountain crude-oil pipeline from Edmonton, Alberta, to Van- 
couver, British Columbia, was brought into operation in the latter 


1 By F. X. Jordan, Oil and Gas Division, U. S. Department of the Interior. 
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half of the year. In addition, the Interprovincial crude-oil line, 

from Edmonton to Superior, Wis., was extended 643 miles to Sarnia, 

Ontario, using 30-inch-diameter pipe, making this 1,765-mile line 

the world's longest oil pipeline. In value of production, crude 

|. became Canada's leading mineral, replacing gold, which 
ad held this position over 20 years. 

South American production was 1.2 percent less than in 1952 as a 
result of the 16-million-barrel decrease in Venezuelan output. The 
largest increases in output in this area, were made by Argentina, 
which increased production 3.7 million barrels, and by Colombia 
where output increased 0.7 million barrels. 

All countries in Western Europe increased crude-petroleum produc- 
tion in 1953. Production in Germany continued its steady upward 
trend. Output in the Netherlands increased 15 percent, and l 
the year the first oil diseovery in the western part of the Netherlands 
was made at Rijswijk near The Hague. No reliable data are available 
for countries in eastern Europe, and estimates based on meager data 
must be used. It is estimated that the U. S. S. R. (including Sakhalin) 
increased production 13 percent in 1953. Production in Ruma- 
nia and Austria is estimated to have increased 16 and 4 percent, 
respectively. 

rude-oil production in Africa changed little from 1952, except in 
Algeria, where output almost doubled. Exploration activity con- 
tinued in Angola, Belgian Congo, Ethiopia, Libya, Nigeria, and 
Tanganyika, among others. 

The Middle East area again increased crude-oil production signifi- 
cantly. Kuwait increased production 15 percent and replaced Saudi 
Arabia as the largest producer in the Middle East. Of the Middle 
East countries, Iraq had both the largest volumetric and the largest 
percentage increase. Because of full-year operations of pipelines 
completed in 1952 from Kirkuk field to Banias, Syria. 

A 24-inch pipeline 65 miles long from the Zubair field in Iraq to the 
tanker-loading terminal at Fao was completed to replace a 12-inch 
Séier previously used. Exploration during 1953 indicated that 

audi Arabia had the largest oil pool in the world in the Ghawar area, 
in which production now extends through an area 73 miles long and 
17 miles wide. The discovery at Huiya indicated that the whole En 
Nala anticline from Ain Dar to Haradh may become 1 continuous 
field with a total length of approximately 105 miles. The Wafra field, 
in the Kuwait Neutral Zone between Saudi Arabia and Kuwait, was 
discovered in the spring of 1953, with commercial production scheduled 
for export early in 1954. Iran's crude-petroleum production remained 
limited to local requirements in 1953 as the petroleum dispute 
remained unsolved. 

In the Far East, the United States of Indonesia with the Minas field 
in Central Sumatra producing for its first full year, increased produc- 
tion 20 percent. British Borneo's output, however, declined 4 percent. 
Both India and Pakistan showed marked percentage increases over 
1952. Australia reported discovery of crude petroleum in commercial 
quantities near Exmouth Gulf in western Australia, but commercial 
production had not yet begun. 
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TABLE 82.—World production of crude petroleum, by countries, 1949-53, 


in thousands of barrels ! 


[Compiled by Berenice B. Mitchell] 
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1 This table incorporates a number of revisions of data published in previous Petroleum chapters. 


2 Preliminary figures. 
3 Natural naphtha and gas oil. 
i 18 ate. 


. 8. 8. R. in Asia (except Sakhalin) included with U. 8. 8. R. in Europe. 


C. Helium 


Helium 
By H. P. Wheeler, Jr., and H. S. Kennedy 


A 


GENERAL SUMMARY 


ESPONSIBILITY for conserving, producing, and selling helium 
R gas is placed with the Secretary of the Interior, through the 
Bureau of Mines (Public Law 411, 75th Congress, approved 
September 1, 1937). To carry out its responsibilities, the Bureau of 
Mines operates four Government-owned helium plants and related 
gas fields and other facilities at Amarillo and Exell, Tex.; Otis, Kans. ; 
and Navajo (Shiprock), N. Mex. ` 
Helium is not known to be produced in quantity by any other 
agency or private concern in the world. All of the data presented 
herein originated in the Bureau of Mines. 


PRODUCTION 


The Bureau of Mines operated all 4 of the plants in 1953 to produce 
161,603,800 cubic feet of helium, a new all-time record, which ex- 
ceeded by 11.8 percent the production of 144,556,141 cubic feet in 
1952. An additional 1,427,981 cubic feet of helium conserved in 
previous years by injection into the Government-owned Cliffside gas 
field near Amarillo was withdrawn and repurified to enable the Bureau 
to meet short-term peaks in demand that exceeded the plants’ current 
capacity to produce. Thus, 163,031,781 cubic feet of helium in all 
was made available for shipment and use. 


SHIPMENTS 


The 4 helium plants shipped 157,652,134 cubic feet of helium in 
1953, of which 99,735,108 cubic feet went directly to Federal agencies 
and 57,917,026 cubic feet to non-Federal customers. The total 
shipped comprised 592 tank-car, 41 trailer, and 160,421 cylinder 
deliveries. 

A shortage of tank cars developed at the helium plants in September 
when the cars were not returned as rapidly as shipments were made. 
Consequently, spot shortages of helium occurred at some points of 
consumption, and it was necessary for the Bureau of Mines, in cooper- 
ation with other Federal agencies and the principal private distribu- 
tors of helium, to allocate helium to various customers on an informal 
and voluntary basis for about 3 months. Action was taken at the 
same time to improve the utilization of the cars in transportation 
service, and a serious shortage was averted. "The availability of cars 
and the need for them continued to be extremely close throughout 
the year, however, and occasional shipments were delayed for a short 
time because cars were not available at the plants. 
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TABLE 1.—Helium production in the United States, 1921-53 


A Production 
Year Active plants (cubic feet) 
1921-January 1929 ! Fort Worth, Tex., plant 46, 088, 787 
1929 (April)-1942...........---------- Amarillo, Tex., plant 3 164, 867, 140 
1949; A sec Amarillo and Exell, Tex., plants 3 116, 307, 432 
e E E 8 Amarillo and Exell, Tex., Otis and Cunningham, 126, 933, 130 
Kans., and Navajo (Shiprock), N. Mex., plants. 
1945... T Amarillo and Exell, Tex., Otis and Cunningham, 94, 733, 744 
Kans., plants. 
kr E PE do 58, 236, 385 
0 AA A ERE Amarillo and Exell, Tex., plants 70, 297, 700 
19487... s; secs 222 uy E ER Exell, Tex., plant 63,143, 513 
hr GE EE do 55, 165, 482 
)))! 8 81, 394, 416 
NEE es 2 112, 009, 180 
A w- y 144, 556, 141 
)) Amarillo and Exell, Tex., Otis, Kans., and Navajo, 3 161, 603, 800 
N. Mex., plants. 
OUR A A 7⅛7m⅛:. i A up 2 gos AN 4 1, 295, 336, 850 


1 No helium was produced at Government helium plants in February or March 1929. The Fort Worth 
pant bes? ere down on January 10, 1929, and the Amarillo plant was not put into operation until April. 
ev gure. 


3 Does not include 1,427,981 cubic feet of helium previously conserved by injection into the Cliffside field, 
which was withdrawn and repurified in 1953. 

Includes 86,980,419 cubic feet extracted at the Exell plant and injected into the Government-owned 
Cliffside gas field for conservation, in excess of that subsequently withdrawn (see footnote 3). 


CONSUMPTION AND USES 


About 63 percent of the helium shipped in 1953 went directly to 
Federal agencies, and at least 22 percent was used by private industry 
on Government contracts. Thus, at least 85 percent of the total 
consumption was for the benefit of the Government. 

The Department of the Navy continued to be the largest Federal 
user of helium, followed by the Atomic Energy Commission, the Air 
Force, and the Weather Bureau, in that order. Other Federal 
agencies that use moderate quantities of helium are the Department 
of the Army, the National Advisory Committee for Aeronautics, the 
Bureau of Mines, and the Bureau of Standards. 

Helium is used directly by the Government in airships, meteoro- 
logical balloons, Atomic Energy Commission and guided-missile oper- 
ations, shielded-arc welding, titanium production, and many different 
fields of research. The principal private uses are helium-shielded arc 
welding, leak detection, titanium production, as a fill gas in electronic 
equipment, as a diluent with oxygen to make breathing easier for 
persons suffering from asthma and other respiratory ailments, mixed 
with flammable anaesthetic gases to reduce explosive hazards, and 
in medical and industrial research. A relatively small quantity is 
used to inflate toy balloons and for advertising purposes. 

Private industry uses helium in the production of such widely 
variant items as airplanes, jet engines, electronic devices, farm tractors, 
water heaters, refrigerators, and beer barrels. 


PRICES 


The Helium Act provides that Federal agencies may requisition 
helium from the Bureau of Mines by paying proportionate shares of 
the expenses incident to the administration, operation, and mainte- 
nance of the Government’s helium plants and properties. In the 
fiscal year ended June 30, 1953, the price for Federal agencies- was 

846805—56——31 
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$12.64 per thousand cubic feet. The price for Federal agencies in 
n fiscal year ended June 30, 1954, was $14.65 per thousand cubic 
eet. a 

The price to non-Federal purchasers throughout the 1953 calendar 
year was $13.50 per thousand cubic feet, but an increase to $19 per 
thousand cubic feet in the price was initiated in 1953 and subsequently 
became effective on March 13, 1954, by an amendment to the Regu- 
lations Governing the Production and Sale of Helium (30 CFR 1). 
An additional charge of $2 per thousand cubic feet is applicable to 
non-Federal sales if the helium is compressed into standard cylinders. 


RESERVES 


Helium is a constituent of the atmosphere estimated at 1 part in 
185,000 to 200,000 parts of air at the earth's surface. It also is found 
in small quantities in radioactive rocks and in gases from some mineral 
springs, volcanoes, and fumeroles; but the only known occurrence 
from which helium can be extracted economically in large quantities 
is helium-bearing natural gas. All natural gases do not contain 
significant amounts of helium; usually the gases of higher helium 
content are found in fields that overlie buried granite ridges, such as 
the buried Amarillo Mountains of the Texas Panhandle, and in fields 
closely associated with igneous intrusions, such as the Rattlesnake 
field of San Juan County, N. Mex. 

Government Helium Reserves.—The Government owns or other- 
wise controls 4 helium-bearing natural-gas deposits that are estimated 
to contain about 3.4 billion cubic feet of recoverable helium. Two 
of these deposits—Helium Reserve No. 1, Woodside Structure, Utah, 
and Helium Reserve No. 2, Harley Dome, Utah—are on lands of the 

ublic domain. These two reserves are relatively small and have not 
een used for the production of helium. 

The other two Government reserves contain larger quantities of 
helium but are being utilized in the production of helium to meet cur- 
rent demands. The Government-owned Cliffside gas field, which 
supplies helium-bearing gas to the Amarillo, Tex., helium plant, pro- 
duced about 36 million cubic feet in 1953 to meet current demands. 
The Government-leased Rattlesnake gas field, which supplies helium- 
bearing gas to the Navajo (Shiprock), N. Mex., helium plant, produced 
about 13 million cubic feet in 1953. 

Other Sources of Helium-Bearing Natural Gas. — The Bureau is ex- 
tracting helium in its Exell, Tex., and Otis, Kans., plants from natural 
gas produced by private companies primarily for sale in fuel markets. 
As this md gas is produced and consumed as fuel whether the 
helium is removed or not, extracting the helium is conservation in its 
truest sense. 

The recoverable helium estimated to be available to the Exell and 
Otis plants in gas produced for fuel markets is estimated to be about 
7 billion cubic feet, mostly in the Channing area of the Texas Pan- 
handle gas field, which serves the Exell plant. "The helium-bearing 

as available to the Otis plant has been depleted at a much faster rate 
ut is still important because the plant facility for its recovery already 
exists. 

In addition to the privately owned natural gas processed for helium at 
the Exell and Otis plants, several other areas are known from which rel- 
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atively high helium content gas is produced for fuel markets and could 
be made available for helium extraction. In general, the percentage 
of helium in gas from these areas is less than that in gas processed by 
the helium plants, but the additional cost incurred in processing the 
leaner gas could be partly offset by the economies inherent in larger 
scale operations. Unfortunately, from a conservation viewpoint, 
these fuel gases are in production now, and much of the helium con- 
tained therein will be lost before the helium demand becomes large 
enough to justify its extraction. Thus, the only helium reserves that 
the Nation can depend upon for the future are those controlled by the 
Government. 

Conservation.— Whenever possible, the Bureau prefers to produce 
helium from the helium-bearing gas available to the Exell and Otis 
plants rather than from the reserves in the Cliffside and Rattlesnake 
fields serving the Amarillo and Navajo plants. Before 1950 the Bureau 
also was able to recover more helium at Exell than was required to 
meet current demands and to conserve the excess by injection into the 
nearby Government-owned Cliffside field. 

To meet the growing demand for helium, the Bureau had to resume 
operations at the Amarillo plant in 1950 and the Navajo plant in 
1953, and the Government-owned reserves serving those plants are 
being reduced accordingly. Also, in 1953, it was necessary to with- 
draw from the Cliffside field 1,427,981 cubic feet of the helium that 
had been conserved previously by excess production at Exell. 

Consequently, the Bureau of Mines is reducing rather than aug- 
menting its reserves for the future, which from the standpoint of 
conservation is not desirable, and has recommended that additional 
helium facilities be provided to extract more helium from gas going 
to fuel markets in order that the production of helium from the 
Government reserves can be curtailed or stopped. 


FOREIGN TRADE 


Helium is not known to be produced in commercial quantities out- 
side the United States. Relatively small quantities of helium are 
exported annually but only upon application to the Secretary of 
State and upon issuance by him of a license authorizing such exporta- 


tion. 
TECHNOLOGY 


The Bureau produces grade A helium with a purity exceeding 
99.995 percent at all 4 of its plants. The output of the plants is 
monitored continuously with equipment developed by the Bureau of 
Mines, capable of detecting hydrogen impurity amounting to 0.001 
percent. Hydrogen is the most difficult contaminant to remove in 
the final purification stage, utilizing charcoal absorption at the tem- 
perature of liquid nitrogen, and there is no other known contamination 
after the hydrogen is removed. 


PART Ill. APPENDIX 


Tables of Measurement 


Volumetric measures 


U.S. Imperial Cubic centi- Cubic 
gallons gallons Cubic feet Barrels meters Liters meters 
1 U. S. gallon 1. 1 0. 83268 0. 13368 0. 02381 3, 785. 4 3. 7853 0. 0037854 
1 imperial gal- 
lon 77 . 1. 201 1 . 16054 . 028594 4. 546.04 | 4.5400 . 004546 
1 cubic ſoot 7. 4805 6. 22888 1 . 17811 28, 317.01 | 28.316 . 028317 
1 barrel . 42 34. 972 5. 6146 1 158, 987. 55 1158. 98 . 15899 
1 cubic centi- 
meter....... 000264177 000219964 .000035314| . 0000062895 1 . 00099997| . 000001 
Ar: APA . 26418 . 219976 . 035316 . 0062399 1, 000. 027 1 . 001000027 
1 cubic meter.... 264. 17 219. 97 35. 314 6. 2898 1, 000, 000. 999. 97 1 


11 U. 3. gallon=the volume occupied by 231 cubic inches. 

2 1 imperial gallon =the volume occupied by 10 pounds oí water at 62? F. when weighed against brass in 
air at 30” barometric pressure. 

3 1 Barrel» 42 U. $. gallons. 


Weight measures 


Short or 

Pounds Kilograms net tons 
/ ³»¹¹mĩĩ A ase et 1 0. 45359| 0.0005 
1 short or net hundredweight.-..........- 100. 0 45. 359 . 05 
1 gross or long hundredweight........... 112.0 50. 802 056 
neee A 2. 2046 1 0011023 

1 short or net ton 2, 000 907. 185 1 

| metric h ũ .... 8 2, 204. 6 1, 000 1. 1023 
llong tol... erae duele xe 2, 240 1, 016. 06 1.12 


NoTE.—1 English water ton=the volume occupied by 1 long ton of water at 60° F. 
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